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DAYS  AT  THE  FACTORIES. 


I.— INTRODUCTORY  CHAPTER  ON  THE  TRADES  OF  LONDON. 

The  bulk  of  the  inhabitants  of  a  great  city,  such  as  London,  have  very 
indistinct  notions  of  the  means  whereby  the  necessaries,  the  comforts, 
or  the  luxuries  of  life  are  furnished.  The  simple  fact,  that  he  who 
has  money  can  command  every  variety  of  exchangeable  produce,  seems 
to  act  as  a  veil  which  hides  the  producer  from  the  consumer.  The 
coined  piece  of  gold  is  the  general  agent,  the  factor,  the  broker, 
through  whose  medium  the  labours  of  all  become  available  to  all ;  and, 
like  as  in  the  case  of  other  agencies,  the  principals  have  but  a  vague 
knowledge  of  the  sources  whence  the  supply  is  obtained.  Who,  if  he 
were  to  catalogue  the  articles  of  food,  or  of  clothing,  or  of  furniture, 
or  other  commodities  which  contribute  to  his  daily  comfort,  could 
enumerate  the  sources  whence  they  are  obtained,  and  the  general  cha- 
racter of  the  processes  by  which  they  are  manufactured  ?  The  number 
of  such  is  probably  very  small.  And  yet  the  inquiry  is  an  interesting 
and  a  valuable  one :  for  the  social  features  of  a  city  or  town  are  largely 
dependent  on  these  two  questions, — whether  manufactures  are  carried 
on  therein  to  a  notable  extent,  and  whether  the  mode  of  production 
partakes  more  of  the  factory  or  of  the  handicraft  character.  Again,  the 
means  of  transit  from  one  town  to  another  depend  in  a  striking  degree 
on  the  relative  positions  of  the  two  towns  with  respect  to  manufac- 
tures :  if  each  consumes  largely  the  produce  of  the  other,  their  mutual 
wants  will  not  fail  to  lead  to  the  construction  of  roads,  of  canals,  of 
railroads,  of  shipping,  and  other  facilities  for  transit ;  and  these  again 
give  activity  to  various  departments  of  commercial  industry. 

Selecting  London — the  busy  centre  of  the  commercial  world — as  the 
scene  of  inquiry,  it  may  not  be  impracticable  to  take  a  rapid  view  of 
the  chief  departments  of  industry  exhibited  therein,  so  far  as  they 
come  under  the  denomination  of  'manufactures.'  Among  many 
different  classifications  of  productive  industry  one  might  be  adopted 
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which  should  group  manufactures  under  six  comprehensive  headings, 
according  as  they  contribute  to  man's  comfort  in  relation  to  Food  and 
Health — Clothing  and  Personal  Ornament — Dwellings  and  Furniture 
— Instruction  and  Amusement — Means  of  Transit — and  Means  of  Pro- 
ducing ;  and  in  respect  of  all  these  branches  of  manufacture  it  may- 
first  be  asked,  Are  they  carried  on  in  London  less  or  more  extensively 
than  in  the  country  ?  And  next,  Are  they  mere  handicrafts,  carried 
on  by  individuals  of  whom  each  one  makes  a  complete  article,  or  do 
they  involve  the  investment  of  capital  and  the  division  of  labour  inci- 
dent to  a  factory  ? 

Beginning  with  the  manufactures  included  under  the  first  heading, 
we  are  at  once  struck  with  the  difference  exhibited  between  those 
relating  to  solid  food  and  those  relating  to  liquids ;  the  former  being 
mostly  carried  on  in  comparatively  small  establishments,  while  the 
latter  involve  arrangements  of  great  magnitude.  The  London  porter 
breweries,  for  example,  are  among  the  '  lions '  of  the  metropolis,  so 
vast  are  their  dimensions,  their  vessels,  their  plan  of  operations,  and 
the  capital  invested.  Distilleries,  too,  exhibit  the  same  remarkable 
largeness  of  feature ;  and  Vinegar- works  may  be  included  in  the  same 
list.  In  all  these  three  departments  the  metropolis  confessedly  takes 
the  lead ;  and  there  seems  reason  to  believe  that  a  great  magnitude  of 
arrangement  is  in  some  degree  indispensable  to  their  profitable  main- 
tenance, for  the  number  of  such  establishments,  year  after  year, 
remains  pretty  nearly  the  same.  Wine,  as  is  well  known,  is  not  an 
English  product,  except  in  that  humble  degree  which  the  term 
*  British*  or  '  home-made'  wines  indicates;  and  even  this  is  much 
more  of  a  domestic  than  of  a  manufacturing  character.  There  are, 
however,  two  or  three  establishments  in  London  which  carry  on  this 
branch  of  manufacture  to  a  much  larger  extent  than  the  provinces  can 
exhibit ;  and  the  like  may  be  said  of  the  beverage  known  as  '  soda- 
water,'  the  production  of  which,  and  of  other  liquids  bearing  some 
analogy  to  it,  involve  mechanical  arrangements  more  extensive  than 
would  generally  be  supposed,  although  insignificant  when  compared 
with  some  of  those  above  noticed.  Milk,  of  course,  can  hardly  be 
deemed  a  manufacture,  and  London  is  placed  similarly  with  other 
large  towns  in  respect  to  its  supply. 

Turning  to  the  more  important  subject  of  solid  food,  it  will  be  found 
that  scarcely  anything  deserving  the  name  of  a  '  factory '  is  involved 
directly  in  the  preparation  of  edibles.     Our  bread — whether  in  the 
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form  of 4 four-pound •  or « two-pound,9  'cottage*  or 'French,9  •brown* 
or  'wheaien' — goes  through  many  hands  before  it  is  placed  at  our  dis- 
posal, but  does  not  involve  large  manufacturing  arrangements.  The 
mills  which  grind  the  corn  can  scarcely  be  said  to  exist  in  London  at 
all ;  and  the  operations  of  the  baker  are  carried  on  in  his  small '  bake- 
house,9 where  two  or  three  men  can  probably  make  all  the  bread  for 
which  he  can  find  a  sale.  *  Metropolitan  Bread  Companies'  have, 
indeed,  at  former  times  been  started,  with  the  object  of  manufacturing 
bread  on  a  large  scale :  but  these  were  among  the  commercial  bubbles 
which  burst  soon  after  formation;  and  the  only  *  bread-factory 9  de- 
serving of  the  name,  near  London,  is  the  magnificent  biscuit-baking 
establishment  in  the  Victualling  Yard  at  Deptford. 

The  animal  food  which  forms  so  large  a  portion  of  general  sus- 
tenance in  London — whether  fresh  meat,  or  bacon,  or  hams,  or  eggs,  or 
cheese,  or  butter,  or  fish — undergoes  a  very  small  amount  of  change — 
nothing,  indeed,  which  can  be  denominated  a  manufacture  in  London, 
before  it  reaches  the  purchaser.  The  same,  too,  may  be  said  of  the  large 
hulk  of  vegetable  food.  Sugar  is  one  of  the  very  few  articles  used  as 
food  which  involve  extensive  manufacturing  arrangements ;  but  it  is  re- 
markable that  sugar,  as  known  to  the  mass  of  consumers,  undergoes  no 
process  of  manufacture  whatever  in  England — a  sugar-refinery  having 
for  its  object  merely  the  preparation  of  white,  or  *  lump,'  sugar  from 
the  common  brown  *  moist'  Mustard  is  another  article  which  re- 
quires tolerably  extensive  arrangements  for  its  preparation;  but 
mustard-mills  are,  we  believe,  more  numerous  in  the  provinces  than 
in  London.  Pepper,  salt,  spices,  sauces,  pickles,  preserves,  and  the 
thousand  and  one  minor  preparations  which  help  to  fill  up  the  measure 
of  modern  table-luxury,  all  come  under  one  of  these  two  conditions : 
either  they  require  nothing  which  can  be  termed  manufacture,  or  they 
are  manufactured  out  of  London. 

It  may  be  deemed  a  misnomer  to  rank  tobacco  and  snuff  among 
articles  pertaining  to  sustenance  or  health,  but,  wherever  we  rank 
them,  they  involve  manufacturing  arrangements  of  much  ingenuity,  of 
which  London  has  a  share  at  least  equal  to  its  importance  amor  -  the 
scale  of  cities.  This  is  perhaps  scarcely  the  case  with  respect  to  those 
branches  of  manufacture  which  relate  to  drugs  and  chemicals :  '  drug- 
mills  '  and  '  chemical- works,'  and  manufactories,  on  a  large  scale,  of 
commodities  pertaining  more  or  less  to  the  medical  art,  are  to  be  found 
in  open  spots  of  ground  in  the  vicinity  of  London ;  but  the  North  of 
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England  may  be  deemed  the  principal  theatre  of  these  operations. 
The  dentist,  the  'artificial-eye*  maker,  the  'cork-leg'  maker,  the 
'acoustic-tube'  maker,  and  others  who  contribute  by  their  manual 
dexterity  to  ease  pain  and  sustain  health — however  valuable  may  be 
their  labours — are  manufacturers  only  on  a  small  scale. 

Glancing  next  at  productive  industry  in  respect  of  clothing  and 
personal  decoration,  we  cannot  fail  to  remark  these  two  facts — that  the 
factory  system  is  much  more  developed  in  this  than  in  the  former  de- 
partment of  industry,  and  that  London  is  but  sparingly  supplied  with 
these  factories.  When  we  consider  how  large  a  portion  of  the  modern 
attire  of  both  sexes  is  formed  of  the  textile  fabrics — silk,  cotton,  linen, 
woollen,  and  worsted — and  how  small  an  amount  of  this  is  manufac- 
tured in  London,  we  begin  to  appreciate  the  dependence  of  the  metro- 
polis on  the  country  districts  for  a  supply.  Let  a  man  enumerate  the 
various  articles  which  form  his  dress,  and  he  will  probably  find  that 
the  woven  and  fulled  material  for  his  coat  comes  from  the  West 
Riding  of  Yorkshire,  or  from  the  West  of  England ;  that  the  linen  for 
his  shirt  is  of  Irish  manufacture ;  his  gloves,  if  of  silk,  probably  came 
from  Derby,  and  his  leather  gloves  from  Worcester ;  to  Nottingham  he 
is  indebted  for  his  stockings,  and  to  Glasgow  for  his  '  Bandana '  hand- 
kerchief. The  materials  for  female  dress,  too,  are  dependent  in  an 
equally  large  degree  on  the  labours  of  the  provinces.  In  the  district 
of  which  Manchester  is  the  centre  are  produced  enormous  quantities 
of  the  various  cotton  fabrics,  while  Norwich  contributes  its  crape, 
Derby  its  silks,  Coventry  its  ribbons,  Nottingham  its  bobbinet  and 
machine-made  lace,  and  Bedfordshire  its  straw-plait — omitting  men- 
tion of  the  infinite  variety  of  materials  obtained  from  the  Continent 

No  one  thinks  of  looking  to  London  for  a  linen,  a  woollen,  or  a 
worsted  factory;  nor — although  there  is  certainly  one  cotton  factory 
in  the  metropolis — should  we  think  of  ranking  cotton  among  its  manu- 
factures. With  respect  to  silk,  the  circumstances  are  rather  curious ; 
for  although  a  large  quantity  is  manufactured  at  Spitalfields,  yet  it  is 
here  totally  distinct  from  factory  operations.  The  spun  silk  which  is 
to  form  the  warp  and  weft  of  woven  fabrics  is  prepared  in  silk-mills, 
of  which  we  believe  there  is  not  one  in  London.  The  humble  hand- 
loom  weaver  of  Spitalfields  obtains  the  requisite  quantity  of  warp  and 
weft  from  the  manufacturer,  and  works  it  up  in  his  own  poverty- 
stricken  apartment,  which  often  contains  his  loom,  his  bed,  his  kitchen, 
his  family,  and  his  birds  and  flowers  (for   the   genuine  Spitalfields 
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weaver  is  a  connoisseur  in  birds  and  flowers,  under  all  his  trials  and 
difficulties). 

But  although  scarcely  any  woven  fabrics  are  produced  in  London 
(and  those  which  are  can  hardly  come  within  the  class  of  factory  pro- 
duce), the  arrangements  for  working  up  these  materials  into  garments 
are  here  developed  to  an  extraordinary  extent.  Tailors  and  dress- 
makers are  to  be  reckoned,  not  by  thousands,  but  by  tens  of  thousands. 
So  it  may  likewise  be  said  in  reference  to  boots  and  shoes,  for  shoe- 
makers are  among  the  most  numerous  of  London  artisans ;  but  here 
another  feature  is  observed,  for  the  leather  used  in  this  manufacture  is 
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made  in  London  more  extensively  than  in  any  other  part  of  England : 
— indeed  the  large  district  of  Bermondsey  derives  its  chief  importance 
from  its  tanneries  and  leather-factories.  We  have  no  *  coat-factories ' 
nor  *  boot-factories,'  no  assemblages  of  men  in  large  many-storied 
buildings,  manufacturing  coats  and  boots  with  those  appliances  of 
machinery  and  division  of  labour  which  distinguish  a  factory.  Both 
are  handicraft  employments,  which  can  be  carried  on  at  the  home  of 
the  workman.  There  was  at  one  time,  during  the  last  war,  a  shoe- 
factory  strictly  deserving  of  the  name,  established  by  Mr.  Brunei 
for  making  shoes  for  the  army  by  machinery;  but  taking  it  as  a 
branch  of  national  industry,  shoe-making  is  almost  independent  of 
machinery. 

To  a  man's  hat  the  same  remark  cannot  be  applied  as  to  his  coat 
or  his  boots.  The  whole  article  is  made  from  the  raw  material,  and 
to  a  greater  extent  in  London  than  -anywhere  else,  by  a  connected 
series  of  processes  in  one  establishment:  the  sheep's  wool  and  the 
beaver's  furry  pelt  are  brought  to  London,  and  from  these  materials 
the  glossy  beaver  hat  is  mainly  formed  by  a  chain  of  processes  whose 
links  have  much  of  a  factory  character  about  them. 

In  what  manner  female  labour  is  bestowed  in  making  articles  of  dress 
is  too  well  known  to  need  recital.  Here,  from  the  Stepney  seamstresses 
who  wear  out  life  by  making  shirts  at  a  penny  a-piece,  to  the  court  mil- 
liner who  is  surrounded  by  the  luxuries  of  life,  all  produce  their 
results  by  the  slender  needle  and  the  supple  thread,  by  dexterity  of 
finger,  by  patience  and  endurance,  and  by  such  lengthened  hours  of 
labour  as  men  would  rebel  against  In  some  few  occupations,  such  as 
artificial-flower  making,  feather  working,  and  so  forth,  other  implements 
besides  the  needle  and  thread  and  scissors  are  required;  but  in  the 
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large  bulk  of  female  employments,  as  directed  to  dress,  there  is  a  sin- 
gular uniformity  of  working  apparatus,  of  posture,  and  of  general  pro- 
cedure. 

If  we  leave  the  textile  materials  of  dress,  and  notice  the  various 
appendages  and  ornaments  which  modern  taste  deems  indispensable  to 
it,  we  find  that  a  large  number  of  manufactures  at  once  come  before 
us.  The  trifling  pin  which  assists  in  the  toilet,  as  well  as  the  needle 
and  the  thread  employed  in  making  a  dress,  all  come  from  distant  parts 
of  England.  The  pin,  it  is  probable,  was  brought  from  Gloucestershire ; 
the  needle  from  Redditch ;  the  sewing  cotton  and  silk  from  Derby ; — 
the  manufacture  of  these  articles  being  almost  unknown  in  London. 
Then  again,  buttons  and  buckles,  clasps  and  studs,  hooks  and  eyes,  and 
the  numerous  small  articles  of  metal  pertaining  more  or  less  to  dress, 
are  brought  principally  from  the  north.  Those  decorative  appendages 
which  remind  us  that  '  all  is  not  gold  that  glitters,'  such  as  chains, 
guards,  bracelets,  rings,  &c,  are  largely  manufactured  at  Birming- 
ham, as  well  as  a  portion  of  the  really  valuable  jewellery:  but  it 
is  probable  that  the  larger  portion  of  the  gold,  silver,  and  jewel 
manufacture,  in  its  highest  and  most  costly  form,  is  carried  on  in 
London. 

As  an  occupation  closely  connected  with  the  manufacture  of  dress 
may  be  mentioned  that  of  the  dyer.  This  trade  is  not  carried  on  in 
London  on  anything  like  the  scale  which  the  north  of  England  exhibits, 
because  all  our  woven  fabrics  are  dyed  before  being  consigned  to  the 
warehouseman  in  London,  if  not  even  before  being  woven.  The  chief 
dyers  in  the  metropolis  are  those  in  Bermondsey  who  dye  hats  and 
leather,  and  those  in  various  parts  of  London  who  re-dye  partially  worn 
articles  of  dress. 

As  cleansing  agents  in  connection  with  the  person  and  the  dress, 
we  must  not  forget  soap,  and  soda,  and  pearl-ash,  and  blacking.  All 
these  are  manufactured  on  what  may  be  deemed  a  large  scale,  the  first 
and  the  last  principally  in  London.  Indeed  the  other  two  are  also 
largely  made  here,  but  they  may  be  more  appropriately  associated  with 
the  north  of  England,  especially  since  the  changes  which  modern  che- 
mistry has  wrought  in  the  modes  of  producing  these  alkalis. 

A  glance  may  next  be  taken  at  some  of  the  manufacturing  opera- 
tions by  which  our  dwellings  are  built  and  stocked  with  useful  furni- 
ture and  implements.     The  raw  materials,  in  this  as  in  other  cases, 
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are  brought  from  distant  parts;  the  stone  from  Yorkshire  or  from 
Portland,  or  some  other  rocky  district ;  the  slate  from  Westmoreland  or 
Wales;  the  timber  from  Norway  or  Canada;  while  the  bricks  and  tiles 
are  made  in  the  fields  in  the  neighbourhood  of  London.  The  brick- 
layer, the  mason,  the  carpenter,  the  joiner,  the  slater, — all  are  artisans 
or  handicraftsmen,  in  the  usual  meaning  of  these  terms,  and  do  not 
generally  work  together  on  anything  like  a  factory  system.  Marble- 
working  has  within  the  last  few  years  been  brought  under  the  opera- 
tion of  machiifery,  which  in  some  degree  sets  it  apart  from  the  occu- 
pations just  named.  Glass-making  has  always  been  one  of  the  most 
notable  of  our  manufactures,  and  is  carried  on,  in  some  of  its  branches, 
on  a  large  scale  in  London ;  although  window-glass  and  plate-glass  are 
more  extensively  produced  in  the  north  of  England.  Saw-mills  for 
timber  have  come  prominently  into  use ;  but  this  can  scarcely  be  called 
a  branch  of  manufacture. 

The  painter  is  another  whose  labours  must  be  classed  here,  as  those 
of  an  artisan ;  but  the  preparation  of  his  materials  involves  manufac- 
turing arrangements  of  considerable  magnitude,  to  some  extent  in 
London,  and  to  a  still  larger  extent  in  some  other  parts  of  England. 
Among  such  are  white-lead  works,  colour  works,  oil  and  varnish  works, 
and  turpentine  works. 

When  we  turn  our  attention  to  the  innumerable  articles  which  come 
under  the  denomination  of  '  household  furniture,'  we  find  how  largely 
the  inhabitants  of  London  are  indebted  to  country  manufacturers  for 
the  supply.  Our  carpets  and  rugs,  our  grates  and  fenders,  our  fire- 
irons,  and  the  variety  of  implements  and  vessels  made  of  iron  and 
brass,  found  in  every  house,  our  plates  and  dishes,  cups  and  saucers, 
knives  and  forks — all  are  brought  from  the  north  of  England ;  or  at 
least  if  any  are  made  in  London,  the  number  is  too  limited  to  allow  of 
these  branches  of  manufacture  being  ranked  among  those  belonging  to 
London.  Floor-cloth  and  paper-hangings  are  London  manufactures, 
carried  on  in  large  premises,  and  by  a  routine  of  processes  very  similar 
throughout.  The  tables,  the  chairs,  the  bedsteads,  the  beds,  the  mattresses, 
the  glass- frames,  the  picture-frames,  the  window  cornices,— all  are  made 
to  a  vast  extent  in  London,  but  not  generally  in  large  factories  :  they  are 
the  productions  of  tradesmen,  each  of  whom  can  carry  on  a  tolerably 
extensive  business  without  great  extent  of  room,  or  a  large  number  of 
workmen.  Clocks,  time-pieces,  and  watches  may  perhaps  be  included  in 
our  present  category.  These  are  assuredly  manufactured  to  a  large  extent 
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in  London ;  one  entire  district,  that  of  Clerkenwell,  being  chiefly  occu- 
pied by  artisans  in  these  departments  of  labour — some  of  whom,  such  as 
those  engaged  in  the  manufacture  of  church  clocks,  carry  on  their  . 
operations  on  a  large  scale.  Yet  even  here  we  have  a  curious  instance 
of  the  dependence  of  the  London  makers  on  the  workmen  of  the  north 
of  England ;  for  it  is  understood  that  the  '  movement '  or  wheel  and 
pinion  work  of  almost  every  watch  said  to  be  made  in  London  is 
actually  produced  in  Lancashire,  the  London  watchmaker  being  merely 
the  workman  who  puts  together  the  separate  parts  made  by  others. 
Proposals  have  recently  been  made  to  establish  what  might  correctly 
be  termed  a  watch  factory ;  but  up.  to  the  present  time  nothing  has 
been  known  in  London  which  can  in  any  sense  come  under  that 
designation. 

Taking  up  next  that  item  in  our  classification  which  relates  to 
instruction  and  amusement,  the  mind  at  once  dwells  upon  the  printing- 
machine,  and  the  agency  by  which  it  is  brought  to  bear  upon  the 
spread  of  information,  as  occupying  a  prominent  position  in  respect  to 
this  matter.  Whether  we  regard  the  arrangements  connected  with  the 
printing  of  a  book,  of  a  newspaper,  or  of  parliamentary  proceedings, 
London  undoubtedly  takes  the  lead  among  the  cities  of  the  empire. 
In  no  other  British  town  or  city  are  there  printing-offices  on  so  large 
a  scale,  or  so  many  printing-machines  congregated  in  one  spot,  or  so 
many  workmen  contributing  to  this  object  by  their  combined  exertions. 
Yet  at  the  same  time  it  is  observable  that  the  paper  which  is  thus 
brought  into  useful  requisition  is  not  a  London  manufacture  :  there  are 
no  paper-mills  in  the  metropolis,  nor  within  several  miles  of  it.  The 
ink  employed  is  made  in  London,  but  does  not  involve  manufacturing 
arrangements  on  a  large  scale.  The  binding  of  books  is,  like  the  print- 
ing, a  department  of  labour  essentially  metropolitan :  there  is  proba- 
bly no  other  town  in  England  where  the  extent  of  book-binding  is  such 
as  to  warrant  the 'construction  and  arrangement  of  a  large  building, 
on  factory  principles,  for  this  purpose. 

The  number  of  occupations  in  London  whose  tendency  is  to  contri- 
bute to  the  instruction  and  amusement  of  the  inhabitants  is  extremely 
large ;  but  it  does  not  appear  that  many  large  manufacturing  arrange- 
ments are  involved  in  them.  Take,  for  instance,  a  pair  of  globes,  a 
case  of  drawing  instruments,  a  telescope,  a  microscope,  a  set  of  instru- 
ments used  by  the  surveyor— all  these  require  mechanical  ingenuity 
of  a  very  high  order ;  but  it  is  the  ingenuity  of  the  individual  workman, 
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who  could  exercise  his  vocation  as  well  in  a  small  room  as  in  a  large 
factory,  and  perhaps  better.  The  implements  and  instruments  employed 
in  scientific  investigations  of  every  kind  are  similarly  dependent,  for 
their  production,  on  manual  dexterity,  and  not  on  factory  combinations ; 
while  those  conducive  to  education,  in  schools,  mechanics'  institutions, 
colleges,  and  universities,  are  still  less  complex  than  the  others. 

Amusement,  like  instruction,  presents  one  prominent  instance 
wherein  factory  arrangements  on  a  large  scale  are  involved.  Books 
and  piano-fortes  are  each,  in  London,  produced  on  a  scale  which  totally 
eclipses  the  productions  of  the  provinces.  Nay,  there  is  perhaps  not 
one  occupation,  throughout  the  whole  range  of  productive  industry,  in 
which  the  metropolis  maintains  a  more  marked  pre-eminence  than  in 
the  manufacture  of  piano-fortes;  for  these  instruments  are  classed 
among  those  wherein  a  kind  of  commercial  halo  envelops  the  names 
of  the  principal  manufacturers.  This  preference  for  London-made 
instruments,  and  the  spread  of  musical  taste  within  the  present  century, 
have  led  to  factory  arrangements  on  an  extremely  large  scale  in  refer- 
ence to  piano-fortes. 

Other  musical  instruments  are  manufactured  to  a  much  humbler 
extent.  Organs,  indeed,  from  their  large  dimensions,  require  corre- 
sponding arrangements  for  their  manufacture,  which  bears  considerable 
resemblance  to  that  of  a  piano-forte  in  many  parts.  Harps,  guitars, 
violins,  violoncellos, — all  require  more  delicate  skill  than  extensive 
arrangements  for  their  production;  and  the  same  may  likewise  be 
observed  of  wind  instruments  made  of  wood,  such  as  the  flute,  the 
clarinet,  and  the  flageolet;  and  those  made  of  brass,  such  as  horns, 
trumpets,  and  bugles.  Tube-drawing  and  cylinder-boring  form  steps 
in  the  manufacture  of  many  of  these  instruments ;  but  the  finishing 
processes  which  follow  are  examples  of  delicate  manipulation,  generally 
carried  on  in  small  workshops. 

If  we  turn  from  music  to  the  drama,  we  find  certainly  extensive 
mechanical  arrangements  involved  in  the  economy  of  a  theatre ;  but 
these  are  of  course  only  appliances,  to  this  particular  purpose,  of 
departments  of  labour  properly  classified  elsewhere.  The  carpenter 
uses  the  same  materials  and  works  in  the  same  manner  as  another  car- 
penter ;  so  the  scene-painter ;  so  the  tailor. 

With  respect  to  those  departments  of  study  pertaining  to  the  fine 
arts  of  architecture,  sculpture,  figure-casting,  painting,  and  engraving, 
the  mental  so  far  overpasses  the  mechanical  as  to  take  them  almost  out 

b3 


\ 


10  INTRODUCTION. 

of  our  present  enumeration.  The  architect  merely  requires,  from  the 
artisan  and  the  manufacturer,  his  paper  and  drawing-hoard,  his  case  of 
instruments,  his  rulers  and  squares,  and  then  draws  upon  his  own  mind 
for  other  working  materials.  The  sculptor  has  his  mallet  and  his 
chisels,  and  has  perhaps  Behnes'  machine  aiding  him  in  copying  his 
model,  and  he  may  wear  an  apron  or  a  rusty  coat  in  his  studio ;  hut 
the  Drains  effect  more  than  the  fingers  in  his  daily  labour.  In  figure- 
casting,  it  is  true,  the  operations  are  nearly  analogous  to  those  of  a 
common  foundry,  or  a  bell  foundry,  so  far  as  regards  the  treatment  of 
the  melted  metal ;  but  the  preparation  of  the  model,  buried  within  the 
sand  or  clay,  is  a  work  of  high  art.  The  same  may  be  said  of  the  neat 
plaster  figures  vended  so  largely  by  the  itinerant  Italians :  the  manu- 
facture is  conducted  in  a  number  of  small  establishments  in  the  neigh- 
bourhood of  Hatton  Garden;  but  the  original  figures — by  whatever 
agency  copied,  and  to  whomsoever  belonging — must  have  been  the 
result  of  a  sculptor's  labours.  The  engraver  uses  his  engraving-tools, 
and  his  etching-tools,  and  his  aquafortis  for  '  biting  in,'  and  is  so  far 
dependent  on  the  labour  of  manufacturers ;  but  the  mental  character 
of  his  own  operations  is  sufficiently  apparent  .The  painter,  or  "  artist" 
in  the  general  English  acceptation  of  the  term,  is  perhaps  more 
indebted  to  artisans  for  the  preparation  of  his  materials  than  any  of 
the  other  parties  mentioned  in  this  paragraph.  There  are  several 
tradesmen,  denominated  'artists'  colourmen,'  who,  in  the  prepara- 
tion of  primed  canvas,  card-board,  oil-colours  in  bladders,  water-colours 
in  cakes,  brushes,  pencils,  palettes,  easels,  &c,  carry  on  a  tolerably  busy 
circle  of  operations.  But  these  various  articles  are  rather  a  collection 
of  component  parts,  procured  from  workmen  in  various  quarters,  and 
brought  into  a  saleable  form,  than  the  result  of  a  uniform  system  of 
manufacturing. 

Descending  from  the  professor  of  the  fine  arts  to  the  child,  we  find 
that  toys  give  rise  to  no  inconsiderable  amount  of  manufacturing  enter- 
prise. The  ball  and  the  bat,  the  whistle  and  the  drum,  the  rocking- 
horse  and  the  mimic  cart,  the  hoop,  the  doll,  the  humming-top,  the 
skipping-rope— all  are  sold  so  very  largely  as  to  render  the  employ- 
ment of  a  considerable  number  of  persons  necessary  to  the  maintenance 
of  the  supply.  A  wholesale  toy  warehouse  would  surprise  those  who 
for  the  first  time  were  to  visit  it,  by  the  magnitude  of  its  arrangements, 
the  classification  of  its  contents,  and  the  indication  which  it  affords  of 
the  importance  of  trifles  when  large  in  number.     But  although  the 
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warehousing  is  thus  extensive,  the  manufacture  of  these  articles  is 
not  conducted  in  large  factories.  The  dealer  collects  his  store  from  a 
large  number  of  persons,  each  of  whom,  perhaps  in  a  very  humble 
dwelling,  fashions  some  of  the  numerous  kinds  of  children's  toys ;  the 
little  fragments  of  wood,  of  coloured  paper,  of  leather,  of  tinsel,  which 
enter  so  largely  into  the  construction  of  these  humble  articles,  are  cut 
out  and  prepared  principally  by  children, — indeed  the  price  at  which 
the  toys  are  sold  sufficiently  indicates  that  the  wages  of  labour  in  their 
manufacture  must  be  insufficient  for  adult  workmen,  except  in  the  bet- 
ter kinds  of  toys.  Could  we  dive  into  the  alleys  and  narrow  streets  at 
the  east  end  of  London,  we  should  probably  find  many  whole  families 
— father,  mother,  and  children — employed  in  making  toys  under 
their  own  poor  roof;  but  a  toy-factory,  properly  so  called,  does  not 
perhaps  exist  in  London. 

Leaving  now  the  manufacturing  operations  conducive  to  the  instruc- 
tion and  amusement  of  various  classes,  we  may  walk  abroad,  and  see 
what  manufactures  have  done  in  furnishing  us  with  means  of  transit. 
What  do  our  streets  present  in  this  respect  ?  In  the  first  place  the  pave- 
ment— one  of  the  prides  of  London — exhibits  the  contest  now  going  on 
between  stone,  wood,  and  bitumen :  the  first  has  nearly  succeeded  in 
resisting  the  inroads  of  the  third,  but  seems  to  be  gradually  yielding  to 
the  second.  No  longer  do  we  see,  except  in  the  minor  streets,  the 
shapeless  pebbles  or  rounded  stones  which  used  to  form  the  carriage- 
way :  *  dressed  granite '  has  superseded  them ;  while  the  foot-pave- 
ment exhibits  its  broad  flag-stones,  ranged  with  perfect  regularity,  and 
having  just  such  a  slope  as  will  carry  off  rain-water.  Then  again  the 
wood-pavement : — here  we  have  hexagonal  prisms ;  in  another  place 
small  cubes ;  in  a  third  larger  cubes ;  in  a  fourth  blocks  whose  shelving 
sides  form  bonds  of  union  with  each  other ;  in  a  fifth  cakes  of  blocks 
pinned  together,  somewhat  resembling  (if  such  a  simile  be  pardonable) 
a  batch  of  rolls  from  a  baker's  oven.  The  bitumen,  too,  exhibits  much 
of  the  care  now  bestowed  on  our  roads  and  pavements,  in  its  arrange 
ments  for  producing  a  level  and  durable  surface.  All  these,  however, 
can  scarcely  be  deemed  branches  of  manufacture  :  they  are  applications 
of  manual  labour  in  a  very  rough  and  unpolished  form,  aided  by  few 
buildings,  few  machines,  and  few  tools.  The  saw-mill  which  shapes 
the  blocks  is  perhaps  the  nearest  approach  made  to  factory  appendages 
or  operations. 

When  we  see  how  our  streets  are  lighted,  and  the  aid  which  the  pas- 
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senger  and  the  traveller  derive  from  this  most  brilliant  of  modern  im- 
provements, we  can  scarcely  fail  to  remark  how  manufactures  in  this 
instance  facilitate  the  means  of  transit ;  for  gas  is,  in  the  proper  sense 
of  the  term,  a  manufacture  carried  on  in  London  to  a  vast  extent,  and 
involving  works  and  systems  of  operation  as  ingenious  as  they  are  im- 
portant. The  oil-lamps  of  bygone  days,  though  they  befriended  the 
whale-fishery,  could  scarcely  be  said,  as  in  the  case  of  gas,  to  be  con- 
nected with  manufactures. 

From  the  lamps  which  illuminate  our  streets,  we  turn  to  the  vehicles 
which  traverse  them ;  and  here  we  find  a  very  conspicuous  depart- 
ment of  London  manufacture.  Coach-making  is  carried  on  in  the  me- 
tropolis to  a  greater  extent,  and  probably  in  a  higher  style  of  excellence, 
than  any  where  else.  From  the  light  gig  to  the  state-coach,  from  the 
cab  to  the  four-horse  stage,  from  the  small  cart  to  the  heavy  waggon, 
all  are  manufactured  here ;  and  in  one  part  of  London  several  esta- 
blishments are  congregated,  in  which  the  classified  arrangement  of  ope- 
rations is  very  complete.  The  wheels  of  vehicles,  too,  form  another 
extensive  branch  of  manufacture ;  as  do  likewise  the  varieties  of  har- 
ness and  trappings.  Whips,  again,  furnish  employment  to  a  considera- 
ble number  of  workmen.  These  latter,  as  well  as  the  artisans  who 
furnish  pedestrians  with  walking  sticks,  umbrellas,  pattens,  and  clogs, 
are  generally  tradesmen  on  a  small  scale. 

If  we  view  the  means  of  transit  out  of  London,  we  find  that,  in  addi- 
tion to  the  manufacturing  aid  just  alluded  to,  there  is  scarcely  any  but 
what  comes  rather  under  the  head  of  engineering  than  manufacture. 
The  formation  of  common  roads,  of  paths,  of  bridges,  of  viaducts,  of 
tunnels,  of  embankments,  of  excavations,  of  railways — all  form  part  of 
the  important  profession  of  civil  engineering.  It  is  true  that  bricks 
must  be  made,  stones  dressed,  mortar  and  cement  mixed,  and  iron  rails 
formed ;  but  these  are,  individually,  instances  of  manufacture  which 
come  under  some  other  head  of  classification. 

Passing  from  the  land  to  the  sea,  we  at  once  perceive  that  the  means 
of  transit  involve  manufacturing  arrangements  of  a  very  remarkable 
kind.  A  ship  is  one  of  the  noblest  productions  of  men's  hands,  and  a 
ship-yard  one  of  the  most  extensive  of  factories.  London  shares  with 
Sunderland,  Glasgow,  Liverpool,  and  other  ports,  in  the  possession  of 
such  establishments.  The  fine  vessels  for  the  East  India  trade  have 
been  all  along  made  principally  in  the  Thames ;  and  an  extensive  por- 
tion of  other  shipping  has  been  also  made  there.     The  ships  of  war,  and 
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Government  ships  generally,  used  formerly  to  be  made  occasionally  in 
private  yards ;  but  they  are,  we  believe,  now  wholly  made  in  the  Royal 
Dock-yards. 

Many  of  the  fittings  of  a  ship  involve  large  branches  of  manufacture, 
such  as  ropes  and  cables,  chain-cables,  anchors,  sail-cloth,  &c. ;  and  these 
furnish  employment  for  extensive  establishments  at  the  east  end  of 
London :  but  masses  of  iron-work,  though  manufactured  in  London,  are 
not  associated  with  it  as  a  branch  of  labour  so  much  as  with  South 
Wales,  Butterley,Rotherham,  Dudley,  the  Carron,  and  other  well-known 
places  in  the  north.  The  same  may  perhaps  be  said  of  marine  steam- 
engines  and  boilers,  for  the  making  of  which  there  are  a  few  establish- 
ments in  London,  but  probably  more  in  the  busy  districts  of  the  north. 

Lastly,  a  glance  may  be  taken  at  a  department  of  productive  indus- 
try which,  for  want  of  a  better  term,  we  will  call  means  of  working  or 
working  agents,  and  which  will  include  a  varied  assemblage  of  machines, 
engines,  implements,  instruments,  tools,  and  vessels.  These  are,  in  fact, 
the  means  of  which  we  avail  ourselves  in  producing  all  the  commodi- 
ties included  in  the  preceding  five  headings,  but  which  could  scarcely 
be  included  among  the  commodities  themselves.  For  instance,  al- 
though we  rank  the  refining  of  sugar  among  the  branches  of  manufac- 
ture pertaining  to  food,  yet  the  manufacture  of  the  sugar-pans,  the  cla- 
rifyingvessels,  the  charcoal  cisterns,  and  the  other  apparatus  indispen- 
sable to  the  refining  of  sugar,  must  find  a  place  somewhere.  So  like- 
wise, though  the  painting  of  a  piece  of  floor-cloth  may  be  ranked 
among  London  manufactures  relating  to  household  furniture,  yet  the 
making  of  the  loom  which  wove  the  canvas  must  evidently  be  classed 
in  some  other  group.  In  a  multitude  of  similar  cases  we  shall  find 
it  convenient  to  appropriate  a  place  in  some  large  and  distinctive  class 
for  the  kind  of  power  which  enables  us  to  produce  commodities  be- 
longing to  the  other  classes. 

Now  we  shall  find  that  the  making  of  these  machines  and  tools  ge- 
nerally resolves  itself  into  a  department  of  *  manufactures  in  metal,' 
and  that,  generally  speaking,  it  is  a  manufacture  pertaining  to  the 
northern  and  midland  districts  of  England  rather  than  to  London, 
although  many  large  establishments  of  the  kind  exist  in  and  around 
the  metropolis.  Steam-engines  for  manufacturing  purposes  are  in  our 
own  day  most  largely  produced,  involving  arrangements  and  apparatus 
of  a  gigantic  kind.  The  machinist  and  the  millwright  in  like  manner 
now  consume  vast  quantities  of  iron  and  steel  in  the  fabrication  of  the 
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numerous  machines  which  are  in  their  turn  to  become  producers.  The 
circumstance  of  the  cotton  manufacture  having  become  so  firmly 
located  in  Lancashire  has  exerted  a  powerful  influence  on  the  settlement 
of  machinists,  millwrights,  and  engineers  in  that  quarter ;  otherwise, 
London  would  perhaps  still  have  maintained  a  pre-eminence  in  these 
departments. 

A  c  machine-maker '  is  not,  as  a  simple  designation,  sufficient  to  ex- 
plain the  avocation  of  a  manufacturer ;  except  perhaps  at  Manchester, 
where  power-looms  and  spinning  machinery  take  the  precedence  of 
every  thing  else  in  respect  of  machines.  In  London,  for  instance,  the 
manufacturers  who  produce  a  printing-machine  may  never  have  made  a 
fire-engine,  or  a  beer-engine,  or  a  mangle ;  nor  could  the  makers  of 
these  produce  the  former,  without  introducing  entirely  new  arrange- 
ments into  their  establishments. 

The  manufactures  in  metal  are,  it  may  be  observed,  carried  on  in 
London  generally  on  a  smaller  and  more  divided  scale  than  in  the  north, 
especially  those  which  relate  to  iron  and  steel.  Vicinity  to  the  coal 
districts  affords  a  mode  of  accounting  for  this  circumstance.  Copper  is 
worked  largely  in  London,  and  so  is  lead ;  both  metals  are  so  malleable 
and  ductile,  that  a  larger  proportion  of  the  manufacturing  processes 
can  be  effected  without  heat  than  in  the  case  of  iron.  The  sheet-lead  for 
roofs  and  terraces,  lead  tubes  for  water-pipes,  copper  vessels  for  brew- 
ing, distilling,  sugar-refining,  steam-boilers,  &c,  are  all  manufactured 
to  a  considerable  extent  in  the  metropolis.  The  mixed  metals,  such  as 
brass,  gun-metal,  bell-metal,  and  fusible  metal,  are  all  worked  up  into 
useful  forms  here,  but  generally  in  establishments  of  no  great  extent. 

When  we  come  to  notice  agricultural  machines  and  implements,  tools 
for  carpenters  and  artisans  generally,  and  other  mechanical  aids  which 
give  increased  power  to  manual  labour  without  the  aid  of  steam,  we 
shall  probably  find  that  there  are  but  few  to  which  Sheffield  and 
other  towns  of  the  north  have  not  contributed.  The  tool-makers 
and  machinists  of  London  have  such  facilities  in  obtaining  supplies 
from  the  midland  counties,  that  in  most  cases  the  London  work  con- 
sists mainly  in  putting  together  various  pieces  of  metal  fashioned 
there.  The  saws,  the  nails,  the  screws,  the  plane-irons,  the  chisels, 
the  files — scythes,  harrows,  plough-shares,  rakes,  spades — all  emanate 
from  the  north,  generally  in  a  rough  state,  and  are  merely  finished 
and  adapted  by  the  workmen  in  London.  Of  the  various  species  of 
cutlery,  most  of  the  bulky  and  coarser  kinds  come  from  the  same 
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districts ;  but  fine  cutlery  is  produced  in  London,  although  not  in  large 
establishments. 

As  we  have  included  vessels  among  the  means  of  facilitating  manu- 
factures, we  may  briefly  remark  that  those  of  wood  are  the  produce 
generally  of  small  manufacturers, — the  wooden  vats  for  brewers  being 
perhaps  those" which  require  the  largest  manufacturing  arrangements. 
Tin  culinary  vessels  are  also  produced  in  considerable  number  in  minor 
establishments.  Brown-stone  ware  or  coarse  earthenware  vessels  are 
made  somewhat  extensively  in  Lambeth ;  but  Staffordshire  and  Derby- 
shire are  the  districts  to  which  we  are  accustomed  to  associate  every 
department  of  the  pottery  manufacture. 

Whoever  were  to  attempt  to  classify  all  the  trades  and  occupations 
of  London,  and  were  to  consult  a  directory  with  a  view  to  determine 
their  number,  would  perhaps  be  somewhat  startled  to  find  it  amount  to 
something  like  thirteen  or  fourteen  hundred,  and  would  admit  that  any 
classification  of  them  under  five  or  six  headings  must  necessarily  be 
very  imperfect.  It  is  not  pretended  that  the  arrangement  given  in  the 
preceding  pages  is  anything  more  than  an  approximate  aid,  or  that 
we  have  glanced  at  more  than  the  chief  in  each  class ;  but  it  may 
perhaps  have  been  shown  that,  numerous  as  are  the  London  trades,  the 
number  which  involve  large  factory  arrangements,  and  are  character- 
istic of  London,  is  not  so  considerable  as  would  at  first  appear. 

In  the  following  pages  an  attempt  is  made  to  convey  some  idea  of 
the  general  character  of  a  few  of  our  London  manufactures,  in  the 
form  of  'visits'  to  certain  specified  establishments,  the  general 
arrangement  and  internal  economy  of  which  are  described,  as  a  means 
of  illustrating  more  distinctly  the  manufacturing  details.  The  depart- 
ments of  manufacture  selected  are  such  as,  in  most  cases,  pertain  to 
London  rather  than  to  the  country,  and  ^are  conducted  on  a  scale  suffi- 
ciently large  to  involve  something  like  '  factory  '  arrangements.  The 
general  character  of  the  processes  is  sketched,  in  a  form  which  does 
not  aim  at  the  completeness  and  technical  minuteness  of  a  Cyclopaedia 
or  practical  treatise,  but  which,  it  is  hoped,  will  convey  information 
to  those  who,  although  not  engaged  in  these  manufactures,  would  like 
to  know  by  whom,  and  from  whence,  and  in  what  manner,  the  fami- 
liarly known  commodities  of  life  are  produced. 

The  means  of  effecting  this  would  have  been  wanting  had  not  the 
proprietors  of  the  respective  establishments  liberally  afforded  facilities 
for  inspecting  the  processes  of  manufacture,  and  taking  drawings  to 
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illustrate  them.  Those  gentlemen  will,  perhaps,  at  the  outset,  accept 
the  best  thanks  of  all  concerned  in  the  production  of  this  volume  for 
their  courtesy. 

[The  greater  number  of  these  articles  have  appeared  in  '  The  Penny 
Magazine ;'  but  so  general  a  wish  has  been  expressed  for  their  re- 
publication in  a  separate  form,  that,  the  author  having  carefully  revised 
them,  they  are  now  given  in  a  compact  shape,  forming  an  acceptable 
volume  for  young  persons  especially.  The  original  papers  have  been 
extensively  used  in  the  higher  classes  of  schools,  amongst  others  in 
the  Engineering  class  of  King's  College.] 
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Those  dwellers  in  and  visitors  to  the  '  Great  Metropolis '  who  cross 
Southwark  Bridge  from  the  City  to  the  Borough  can  scarcely  fail 
to  hare  observed  the  array  of  tall  chimneys  which  meets  the  eye  on 
either  ride  of  its  southern  extremity ;  each  one  serving  as  a  kind  of 
or  guide-post  to  some  large  manufacturing  establishment  be- 
lere  a  brewery,  there  a  saw-mill,  farther  on  a  hat  factory,  a 
%  a  vinegar  factory,  and  numerous  others.  Indeed,  Southwark 
n  as  distinguishable  at  a  distance  for  its  numerous  tall  chimneys  and 
the  clouds  of  smoke  emitted  by  them,  as  London  is  for  its  thickly-con- 
gregated church-spires.  Let  the  reader,  when  next  on  the  bridge, 
single  out  from  among  these  chimneys  one  more  bulky,  though  not 
more  lofty,  than  the  rest ;  and  this  will  point  out  the  spot  where  one 
of  those  gigantic  establishments — a  London  Brewery — is  situated; 
establishments  which,  whether  we  regard  the  extent  of  the  buildings 
comprising  them,  the  amount  of  invested  capital  by  which  they  are 
maintained,  or  the  systematic  arrangements  by  which  the  daily  opera- 
tions are  conducted,  rank  among  the  first  in  the  kingdom,  or  indeed 
in  the  world.  Without  entering  into  the  chemical  niceties  which  are 
involved  in  the  process  of  brewing,  or  into  a  history  of  beer  and  malt 
liquors  generally,  we  hope  to  convey  to  the  reader  some  idea  of  the 
astonishing  magnitude  of  the  arrangements  and  the  labour  by  which  a 
*  pint  of  porter '  is  produced. 

On  crossing  Southwark  Bridge  to  the  Surrey  side  of  the  water,  the 
Bridge-road  passes  over  a  narrow  street  running  parallel  with  the  river, 
to  which  we  descend  by  a  flight  of  stone  steps ;  and  on  looking  east- 
ward along  this  street,  we  observe  large  ranges  of  buildings  on  either 
side,  connected  by  a  covered  bridge  or  passage  thirty  feet  from  the 
ground.  These  piles  of  buildings  form  parts  of  the  brewery  of  Messrs. 
Barclay  and  Perkins ;  and  on  approaching  the  end  of  the  right-hand 
range,  we  arrive  at  another  street  leading  southward,  both  sides  of 
which  are  in  like  manner  occupied  by  the  brewery  buildings,  extending 
to  a  distance  of  several  hundred  feet.     Proceeding  southward  along 
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this  street,  we  pass  under  a  light  and  elegant  suspension-bridge,  by 
which  communication  is  established  between  the  opposite  sides ;  and 
beyond  this  we  arrive  at  the  entrance  to  the  brewery,  within  which 
are  two  or  three  open  yards  or  squares,  surrounded  by  buildings  of  vast 
extent.  The  engraving  represents  some  of  the  principal  buildings  of 
the  brewery,  together  with  the  suspension-bridge,  taken  from  a  spot 
nearly  opposite  the  principal  entrance.  The  entrance  gate  is  large 
and  elegant,  and  fronting  it  is  a  building  appropriated  as  offices  and 
counting-houses,  where  thirty  or  forty  clerks  are  employed. 

Nearly  in  the  middle  of  the  premises  is  a  building,  called  the  '  tun- 
room,'  in  which  some  of  the  processes  connected  with  the  brewing 
are  conducted ;  and  from  the  leaded  roof  of  this  building  we  obtain  a 
panoramic  view  of  nearly  all  the  various  parts  of  the  brewery. 
Towards  the  north-east,  on  the  river  side,  is  a  wharf,  from  whence  beer 
is  shipped  for  exportation ;  to  the  north  are  two  large  ranges  of  malt- 
warehouses,  separated  by  the  street  first  alluded  to,  and  connected  by 
the  covered  bridge ;  westward  is  an  open  court,  containing  at  various 
points  in  its  circuit  an  engine-house  with  all  the  steam-engine  ap- 
paratus, two  water-reservoirs  for  the  supply  of  the  establishment,  a 
cooperage,  a  building  where  casks  are  cleansed,  sheds  for  containing 
empty  casks,  and  various  other  buildings :  southward  is  a  most  exten- 
sive range  of  storehouses,  where  the  beer  is  kept  in  vats ;  and  beyond 
these  is  a  range  of  stables  for  the  dray-horses :  to  the  south-east  is  the 
fining-house  and  some  of  the  storehouses ;  and,  lastly,  eastward  are  the 
porter  and  ale  brewhouses,  connected  by  the  suspension-bridge  pass- 
ing over  a  street  below.  Such  are  the  extensive  ranges  of  buildings 
visible  from  the  elevated  roof  of  the  *•  tun-room ;'  the  whole  covering 
a  space  of  ground  eight  or  nine  acres  in  area,  and  from  a  quarter  to  a 
third  of  a  mile  in  circuit. 

The  purposes  to  which  these  several  buildings  are  applied  will  per- 
haps best  be  understood  by  following  the  processes  in  the  order  actually 
observed  in  the  brewery ;  by  tracing  the  water,  malt,  and  hops  through 
their  successive  changes,  as  far  at  least  as  may  be  done  without  dis- 
cussing the  scientific  details  of  the  processes. 

The  water  used  for  brewing  is  that  of  the  river  Thames,  pumped  up 
by  means  of  a  steam-engine  through  a  large  iron  main;  the  main 
passing  under  the  malt-warehouses,  and  leading  to  the  reservoirs  in 
the  open  court  of  the  brewery.  The  appellation  given  to  these  cisterns 
reminds  us  of  the  fact  that  every  manufacture  has  its  peculiar  phrase- 


A  DAY  AT  A  BREWERY.  19 

ology,  not  easily  understood  by  strangers  :  for  when  we  hear  mention 
made  of  the  '  liquor-back/  it  requires  some  explanation  to  show  that 
this  is  but  another  name  for  *  water-reservoir ;'  water,  in  the  language 
of  the  brewhouse,  being  '  liquor,'  and  a  cistern  or  reservoir  a  *  back.' 
Into  these  cisterns,  then,  the  water  is  conveyed ;  and  we  have  seldom 
seen  a  cast-iron  structure  present  a  finer  combination  of  strength  with 
elegance.  Fifteen  iron  columns,  each  nearly  half  a  yard  in  diameter, 
are  ranged  in  three  rows  of  five  each ;  and  on  the  top  of  these  columns 
is  the  lower  cistern,  a  cast-iron  vessel  about  thirty-two  feet  long  by 
twenty  wide,  and  several  feet  deep.  From  this  cistern  rise  the  supports 
by  which  a  second  one,  about  the  same  size  as  the  former,  is  upheld ; 
and  a  light  staircase  leads  up  from  the  ground  to  the  upper  cistern. 
The  whole  structure,  reaching  an  elevation  of  probably  forty  feet,  is 
made  of  cast-iron. 

By  these  means,  then,  the  establishment  is  supplied  with  a  reservoir 
of  water  for  brewing,  the  water  flowing  into  the  various  vessels  from 
the  cisterns  by  the  usual  kinds  of  apparatus ;  and  the  importance  of 
these  arrangements  may  be  judged  from  the  fact  that  a  hundred  thou- 
sand gallons  of  water,  on  an  average,  are  required  for  the  services  of 
the  brewery  every  day.  There  is  a  well  on  the  premises,  not  far  from 
the  cisterns ;  but  the  water  obtained  thence  is  employed  principally,  on 
account  of  its  low  temperature,  to  aid  the  cooling  of  the  beer  in  hot 
weather. 

All  the  pumps  by  which  the  water  is  conveyed  from  the  Thames  to 
the  cisterns  and  from  the  cisterns  to  the  brewing-vessels,  as  well  as 
various  machinery  used  in  the  brewhouse,  are  worked  by  a  steam- 
engine  situated  near  the  water  cisterns.  There  are  two  engines  ;  one 
of  forty-five  and  the  other  of  thirty  horse-power,  used  together  or 
separate  according  to  the  extent  of  operations  at  different  times.  The 
construction  of  these  engines,  and  the  mode  in  which  power  is  com- 
municated from  them  to  various  parts  of  the  establishment,  resemble 
those  generally  observed  in  large  factories,  and  need  not  claim  par- 
ticular notice  here. 

A  visitor's  attention  may  next  be  directed  to  the  malt,  and  the  means 
by  which  it  is  conveyed  to  the  brewing  buildings.  On  looking  from 
the  great  brewhouse  towards  the  river  he  will  probably  be  struck  with 
the  appearance  of  a  string  of  sturdy  porters,  each  carrying  a  large  sack 
on  his  back  from  a  barge  at  the  river-side  to  the  malt-warehouses. 
These  men  follow  each  other  pretty  closely,  each  one  bringing  his  sack 
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of  malt,  weighing  about  one  and  a  half  hundredweight,  from  the  barge, 
depositing  the  contents  in  the  warehouses,  and  returning  to  the  barge 
with  the  empty  sack.  If  the  malt-warehouses  extended  to  the  river, 
the  bags  or  quarters  of  malt  would  probably  be  hauled  up  by  crane  and 
pulley  from  the  barge  lying  beneath ;  but  premises  unconnected  with 
the  brewery  intervene,  and  consequently  the  services  of  these  malt- 
porters  are  necessary.  Each  man  carries  his  bag  of  malt  into  the  ware- 
house, up  several  flights  of  stairs,  and  empties  the  contents  into  one  of 
a  series  of  enormous  bins  or  boxes.  These  bins,  which  are  about  two' 
dozen  in  number,  are  of  such  extraordinary  dimensions,  especially  in 
height,  that  we  may  say,  without  exaggeration,  that  an  ordinary  three- 
storied  house, — roof,  chimneys,  and  all, — might  be  contained  and  shut 
up  in  one  of  them.  They  are  formed  entirely  of  wood,  and  are  sup- 
plied with  malt  till  full  j  the  earlier  portions  of  the  supply  being  in- 
troduced at  a  door  half-way  up  the  bin,  afterwards  closed  up. 

As  the  northern  malt- warehouse  is  separated  by  a  street  from  the 
brewery  buildings,  the  malt  originally  deposited  there  is,  when  wanted, 
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conveyed  from  the  north  to  the  south  warehouse  by  an  arrangement  of  a 
very  curious  kind.  At  the  lower  part  of  the  front  of  each  malt-bin  is 
a  little  sliding  door,  eight  or  ten  inches  wide  and  rather  more  in  height, 
which,  when  slid  upwards,  allows  the  malt  to  rush  out  with  great  quick- 
ness; and  at  these  doors  another  set  of  malt-porters,  such  as  are  re- 
presented in  the  cut  in  page  20,  are  employed  whenever  the  malt  is  to 
be  transferred  from  the  north  to  the  south  warehouse.  Each  man 
brings  a  basket  covered  with  leather,  and  capable  of  holding  about  two 
bushels,  to  a  shelf  or  stage  beneath  the  sliding  door ;  opens  the  latter ; 
fills  his  basket  with  malt ;  takes  it  on  his  back  by  means  of  a  strap 
held  in  the  hand,  and  carries  it  to  a  large  funnel  or  '  hopper,'  into  which 
he  empties  the  malt.  In  this  manner  each  man  will  frequently  carry 
four  hundred  loads  in  a  day,  of  two  bushels  each,  from  the  bins  to  the 
funnel ;  and  as  all  the  men  deposit  their  loads  of  malt  in  the  same 
funnel,  it  is  natural  to  look  to  this  as  the  immediate  channel  of  com- 
munication. Dipping  into  this  funnel  is  an  apparatus  called,  in  the 
language  of  the  brewery,  a  '  Jacob's  ladder/  consisting  of  an  endless 
leather  band,  passing  round  rollers  at  the  top  and  bottom,  and  carrying 
a  series  of  tin  buckets,  each  capable  of  holding  about  two  quarts.  As 
the  band  travels  vertically  up  and  down,  each  bucket  in  turn  dips  into 
the  malt,  becomes  filled,  travels  upwards  to  the  top  of  the  building, 
and  empties  its  contents  upon  a  canvas  cloth :  the  buckets  are  thus,  in 
fact,  substitutes  for  porters,  each  one  in  turn  conveying  its  two  quarts 
of  malt  up  to  the  top  of  the  building. 

The  cloth  on  which  the  malt  is  emptied  is  stretched  across  the  street 
from  the  north  to  the  south  malt-warehouse;  and,  to  understand  its 
action,  we  must  beg  the  reader  (claiming  pardon  for  the  homeliness  of 
the  simile)  to  imagine  a  jack-towel  passing  horizontally  across  the 
street,  and  stretched  over  rollers  at  the  two  ends.  Each  little  bucket 
pours  its  contents  on  the  upper  stage  of  this  towel  or  cloth,  which  is 
called  a  4  carrier ;'  and  the  deposited  heaps  travel  from  the  north  to  the 
south  warehouses,  the  lower  stage  of  the  cloth  at  the  same  time  return- 
ing empty  in  the  opposite  direction.  The  covered  passage  containing 
this  cloth  or  '  carrier*  is  that  which  meets  the  eye  when  looking  east- 
ward from  the  Southwark-bridge  Road ;  and  it  was  by  this  passage 
that  we  crossed  from  the  north  to  the  south  malt-warehouse. 

Having  thus  traced  the  malt  in  its  progress  from  one  warehouse  to 
the  other,  we  next  watched  its  preparation  for  the  brewing  processes. 
The  malt  which  had  been  originally  deposited  in  the  bins  of  the  south- 
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era  warehouse,  as  well  as  that  which  in  brought  from  the  northern,  is 
emptied  into  one  common  funnel  or  'hopper:'  the  former  being 
brought  in  baskets  by  another  set  of  malt-men  from  the  bins,  and  the 
latter  flowing  down  a  pipe  from  the  endless  '  carrier*  cloth.  From  this 
funnel  the  malt  descends  through  a  pipe  into  a  lower  receptacle  in  the 
mill  or  grinding- room,  and  is  taken  up  by  a  second  '  Jacob's  ladder'  to 
a  hopper,  or  receptacle  in  the  upper  part  of  the  mill-room,  from  which 
it  descends  into  one  or  other  of  the  grinding  (or,  rather,  crushing) 
machines  represented  in  the  subjoined  cut.     Each  of  these  machines 


contains  a  pair  of  steel  rollers  rotating  nearly  in  contact,  by  passing 
between  which  the  malt  becomes  crushed  into  the  state  called  grist. 
This  grist  may  have  any  degree  of  fineness  suitable  for  the  kind  of 
malt-liquor  to  be  produced,  by  regulating  the  distance  between  the 

A  third  'Jacob's  ladder,'  much  larger  than  either  of  the  others, 
carries  the  grist  from  the  grinding-room  to  a  height  of  sixty  or 
seventy  feet  in  the  middle  of  the  great  brewhouse  and  near  its  roof; 
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where  the  grist  is  deposited  in  various  channels,  of  which  we  shall  have 
to  speak  presently.  The  stages  or  layers  of  these  '  Jacob's  ladders/ 
or,  rather,  the 'ascending  and  descending  ladder,  are  each  enclosed  in 
an  iron  trunk  or  case  extending  the  whole  length ;  the  ascending  ladder 
having  the  buckets  full,  while  those  of  the  descending  ladder  are 
empty.    The  subjoined  cut  shows  the  appearance  of  two  of  the  buckets 


seen  through  an  open  door  in  the  iron  case.  The  buckets  and  the 
endless  leather  band  to  which  they  are  attached  are  set  in  motion 
by  machinery  connected  with  one  or  both  of  the  rollers  at  the  ends 
of  the  ladder;  and  when  we  state  that  these  buckets  raise  up,  on 
an  average  of  the  whole  year,  more  than  two  thousand  two  hundred 
quarters  of  malt  per  week  (for  this  is  the  quantity  required  for  the 
brewery),  it  will  be  allowed  that  this  *  Jacob's  ladder'  is  a  most  indus- 
trious porter. 

Of  the  great  brewhouse  itself,  to  which  we  have  now  arrived,  it  is 
no  easy  task  to  give  a  description.  The  first  effect  on  the  mind  of  a 
stranger  is  a  state  of  bewilderment,  which  is  not  removed  till  matters 
are  viewed  a  little  more  in  detail.  The  dimensions  of  the  room  are  so 
vast,  the  brewing  utensils  reach  to  such  a  height,  and  the  pumps,  pipes, 
rods,   and  other  apparatus  are   so   thickly   arranged   on  every  side, 
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that  unless  we  follow  the  actual  brewing  processes  in  their  regular 
order,  the  whole  assemblage,  to  the  mind  of  a  visitor,  becomes  a  mass 
of  confusion. 

In  the  first  place  the  reader  must  imagine  a  room  nearly  equalling 
Westminster  Hall  in  magnitude,  built  entirely  of  iron  and  brick,  and 
uninterrupted  by  distinct  floors  or  partitions,  so  as  to  be  open  from  the 
ground  to  the  roof,  except  where  stages  and  platforms  occur  in  various 
parts  and  at  various  heights.      The  room  is  lighted   by  eight  lofty 
windows  on  the  east  side ;  and  all  round  the  walls  just  below  the  roof 
are  openings  for  the  exit  of  steam.     The  principal  part  of  the  room  is 
occupied  by  ten  enormous  piles  of  brewing  vessels,  reaching  from  the 
ground  to  a  great  height.      Without  troubling   ourselves   with   de- 
tailed measurements,  it  will  be  sufficient  to  state  the  average  diameters 
of  all  these  vessels  at  about  twenty  feet ;  and  the  arrangement  of  them 
is  as  follows : — The  piles  of  vessels  are  ranged  in  two  rows  of  five 
each,  occupying  the  greater  part  of  the  length  of  the  room,  parallel 
with  the  windows.     Those  nearest  to  the  windows  consist  of  a  square 
iron  vessel  called  an  c  under-back*  (t.  e.  lower  cistern),  near  the  ground ; 
above  this  a  circular  vessel  called  the  '  mash-tun  ;*  above  this  again  a 
square  wooden  box  called  a  '  malt-case ;'  and,  highest  of  all,  a  pipe  to 
convey  malt  into  this  case.     Each  one  of  the  set  farthest  removed  from 
the  windows  consists,  near  the  bottom,  of  a  large  furnace ;  above  this, 
a  copper-boiler  enclosed  in  brick-work,  and  capable  of  holding  nearly 
twelve  thousand  gallons;  above  this  again,  a  vessel  called  a  '  copper-, 
pan ;'  and  at  the  top  a  *  copper-back,'  for  receiving  the  wort  previous 
to  its  being  boiled  with  the  hops.     These  ten  piles  of  vessels,  as  before 
stated,  occupy  the  chief  part  of  the  brewhouse ;  but  there  is  also,  near 
each  end,  a  very  capacious  square  vessel,  called  a  'hop-back,'  or  'jack- 
back.'     The  pumps,  pipes,  iron  platforms,  iron  flights  of  stairs,  &c 
are  very  numerous,  and  distributed  in  various  parts  of  the  building ; 
but  they  are  altogether  subsidiary  to  the  large  piles  of  vessels  just 
alluded  to. 

Let  us  now  see  how  far  it  may  be  practicable  to  explain,  in  a  brief 
manner,  the  purposes  to  which  these  huge  vessels  are  applied.  To  aid 
the  description,  we  give  a  sectional  representation  of  the  principal 
vessels  and  working  apparatus.  The  reader  is  supposed  to  be  looking 
southward,  with  the  windows  on  the  left  hand,  and  to  have  before  him 
a  vertical  section  of  all  the  vessels  in  one  of  each  of  the  five  pairs 
alluded  to  above,  together  with  the  long  '  Jacob's  ladder,'  and  the  malt- 
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rushing  apparatus  in  the  building  to  the  tight  of  the  great  brewhouse. 
lost  of  the  vessels  and  apparatus  have  the  names  attached,  whereby 
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the  reader,  by  occasional  reference  to  the  cut,  can  follow  the  routine 
of  processes. 

To  begin  at  the  beginning,  let  us  suppose  the  furnace-fires  to  be 
lighted.  The  door  of  each  furnace  is  opposite  the  western  wall  of  the 
building ;  and  a  passage  leads  along  the  sides  of  the  furnaces,  with  the 
furnace-doors  on  the  one  hand,  and  large  cellars  or  receptacles  for 
coals  on  the  other,  one  in  front  of  each  of  the  five  furnaces.  These 
cellars  are  supplied  with  coals  in  a  very  ingenious  manner.  The  coals, 
when  brought  to  the  brewery,  are  placed  in  a  coal-yard  or  court,  and 
from  thence  are  conveyed  to  another  receptacle  within  the  brewhouse. 
Here  a  box,  capable  of  holding  about  two  sacks,  is  filled  with  coals, 
drawn  up  by  means  of  tackle,  placed  upon  a  very  ingenious  railway 
situated  between  the  wall  and  the  furnaces,  parallel  to  both,  and 
wheeled  along  till  it  comes  over  any  one  of  the  five  coal-cellars,  where 
it  is  emptied.  The  coals  required  for  the  brewery,  about  twenty  tons 
per  day,  are  thus  conveyed  opposite  to  the  doors  of  all  the  furnaces 
with  great  ease.  The  form  of  each  furnace,  and  the  details  of  its 
arrangement,  do  not  require  particular  notice;  but  it  is  worthy  of 
remark,  that  the  smoke  from  all  the  furnaces  enters  one  large  subter- 
raneous flue,  which  conducts  it  to  a  chimney  situated  in  the  open 
court,  detached  from  every  other  building.  This  chimney  is  a  fine 
specimen  of  brickwork,  rising  to  a  height  of  a  hundred  and  twenty 
feet,  and  being,  from  its  bulky  area,  a  conspicuous  object  from  the 
bridge. 

The  coppers,  which  are  immediately  over  the  furnaces,  are  em- 
ployed in  the  first  place  to  heat  water  for  extracting  the  saccharine 
matter  from  the  malt,  and  afterwards  to  boil  the  malt-extract  thus 
obtained.  The  water  is  brought  from  the  large  reservoirs  in  the  open 
court,  through  pipes,  to  the  '  copper-pan'  and  also  to  the  copper ;  and 
at  certain  times  and  in  certain  quantity  is  allowed  to  flow  into  the  cop- 
per, where  it  gradually  acquires  the  temperature  proper  for  the 
process  of  '  mashing,'  or  that  by  which  the  extract  is  obtained  from 
the  malt. 

All  kinds  of  malt  liquor  may  be  shortly  characterised  as  being  extracts 
of  malt,  boiled  with  or  without  hops,  and  then  fermented ;  so  that  the  main 
processes  are  those  of  extracting,  or  *  mashing,'  boiling,  and  fermenting. 
The  water  in  the  copper  is  for  the  first  of  these  processes ;  and  while 
it  is  gradually  heating,  the  malt  is  being  conveyed  to  the  'mash-tun.' 
We  have  before  stated,  that  the  crushed  malt,  or  *  grist,'  is  conveyed, 
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by  a  long &  Jacob's  ladder/  nearly  to  tbe  top  of  tbe  brewhouse.  Here  the 
buckets  deposit  their  contents  into  a  small  vessel,  from  which  five  pipes 
ramify,  each  pipe  leading  to  one  of  the  '  malt-cases.'  The  top  of  each 
pipe  has  a  kind  of  sliding  door  or  portcullis  drawn  across  it,  by  the 
management  of  which  the  grist  may  be  made  to  descend  whichever  of 
the  pipes  may  be  desired.  The  malt-case  is  merely  a  receptacle  to  hold 
sufficient  malt  for  one  mashing,  until  such  time  as  that  process  is  to  be 
conducted ;  and  when  this  time  arrives,  four  valves  are  opened  in  the 
bottom  of  the  malt-case,  whereby  the  malt  speedily  falls  into  the '  mash- 
tun.'  This  last-named  vessel  is  circular,  and  is  provided  with  a  double 
bottom,  the  upper  one  of  which  is  pierced  with  very  small  holes :  the 
space  between  the  two  bottoms  is  placed  in  communication  with  the 
copper  by  means  of  a  pipe,  and  a  few  large  holes,  closed  with  plugs  or 
taps,  occur  in  the  lower  or  true  bottom. 

This  being  the  arrangement,  and  the  mash- tun  being  supplied  with 
malt,  a  proper  quantity  of  water  is  allowed  to  flow  from  the  copper  to 
the  space  between  the  two  bottoms  of  the  tun ;  and,  percolating  up- 
wards through  the  small  holes,  it  mixes  with  the  malt.  The  malt  and 
the  water  are  then  stirred  about  by  means  of  a  mashing-machine  set  in 
rotation  by  the  steam-engine ;  and  after  this  has  continued  for  a  certain 
length  of  time,  the  water,  which  now  contains  a  large  proportion  of 
malt-extract,  is  allowed  to  flow  from  the  tun  into  the  square  *  under- 
back,'  the  taps  in  the  bottom  being  turned  on  for  this  purpose,  and  the 
holes  in  the  false  bottom  being  too  small  to  allow  any  of  the  malt  to 
pass.     The  liquor  thus  produced  is  called '  wort.' 

A  pump  is  next  brought  into  requisition,  to  pump  the  wort  from 
the  *  under-back'  into  the  copper.  Here,  for  the  first  time,  our  atten- 
tion is  directed  to  the  hops.  Most  persons  are  aware  that  it  is  the 
flower  of  the  hop- plant  which  goes  by  the  general  name  of  '  hops,'  and 
that  this  imparts  a  peculiar  bitter,  without  which  beer  would  not  be 
recognised  as  such.  The  hop-flowers  are  pressed  into  large  canvas 
bags,  and  in  that  state  are  conveyed  to  the  brewery,  where  they  are 
ranged  in  large  warehouses  near  the  brewhouse  till  wanted.  The  bags 
are  hauled  up  into  the  brewhouse,  conveyed  to  the  upper  part  of  the 
copper,  and  the  hops  thrown  in  at  a  door  in  the  copper  called  the 4  man- 
hole' (this  being  the  hole  at  which  the  men  go  in  to  clean  the  copper 
after  each  brewing).  The  wort  and  the  hops  are  then  boiled  together, 
until  the  flavour  of  the  latter  is  sufficiently  imparted  to  the  former,  the 
hops  being  constantly  stirred  by  a  rotating  machine  called  a  *  rouser.' 

c  3 
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The  boiled  wort  next  descends,  through  a  shoot  or  trunk,  from  the 
boiler  to  a  very  large  square  vessel,  called  a  *  hop-back*  (almost  hidden 
behind  the  mash- tun  in  our  section).  As  the  hops  as  well  as  the  liquid 
descend  through  the  shoot,  the  hop-back  is  provided  with  a  perforated 
false  bottom,  through  which  the  wort  flows,  leaving  the  hops  above  the 
perforation.  The  capacity  of  this  vessel  cannot  be  less  than  four 
thousand  cubic  feet ;  and  when  filled  with  boiling  wort  and  hops,  the 
clouds  of  steam  rising  from  the  open  surface  are,  as  may  easily  be  ima- 
gined, most  profuse. 

The  wort  is  pumped  from  the  hop-back  into  '  coolers ;'  but  before  we 
follow  it  in  this  process,  it  may  be  desirable  to  say  a  few  more  words 
respecting  the  great  brewhouse.  Three  of  the  coppers  and  three  of 
the  mash-tuns,  with  the  accompanying  vessels,  are  employed  for  the 
brewing  of  porter,  while  the  others  are  for  ale :  one  hop-back,  too,  is 
for  porter,  and  the  other  for  ale.  The  fermentable  matter  obtained 
from  the  malt  is  not  all  extracted  at  one  time;  and,  therefore,  the 
4  grist '  is  covered  with  hot  water  two  or  three  times,  the  extract  or 
infusion  each  time  being  called  a  *  mash.'  The  hops,  in  like  manner, 
do  not  lose  all  their  valuable  qualities  by  once  boiling,  and  are,  there- 
fore, used  again,  in  fresh  portions  of  boiling  wort.  In  order  to  convey 
the  drained  hops  back  again  to  the  copper,  a  number  of  men  strip  off 
their  upper  garments,  and  get  into  the  hop-back,  where  they  shovel 
the  wet  hops,  still  scalding  hot,  into  a  tub  or  bucket,  which  is  drawn 
up,  wheeled  along  a  stage,  and  emptied  into  the  coppers.  This  opera- 
tion has  rather  an  extraordinary  appearance,  for  the  men  are  enveloped 
in  steam,  and  are  moreover  liable  to  severe  injury  if  any  of  the  hot  wet 
hops  touch  the  upper  and  unclothed  parts  of  their  bodies.  The  hops 
from  the  porter-brewing  are  re-conveyed  to  the  coppers  in  this  way ; 
but  those  from  the  ale-brewing  are  carried  up  by  a  *  Jacob's  ladder,'  which 
dips  at  the  lower  end  into  the  hop-back,  and  empties  the  hops  into  the 
boiler  at  the  top.  When  the  malt  and  the  hops  are  thoroughly  spent, 
they  are  thrown  into  the  street,  and  thence  carted  away,  the  one  under 
the  name  of  '  grains,'  to  be  used  as  food  for  cattle  and  swine,  and  the 
other  as  manure. 

Adjoining  the  western  side  of  the  brewhouse  are  large  ranges  of 
buildings,  through  which  the  wort  passes  in  the  subsequent  processes. 
The  first  process  necessary  after  draining  from  the  hops  is  a  rapid  cool- 
ing, which  is  effected  in  a  manner  somewhat  striking  to  a  stranger. 
At  the  upper  part  of  a  lofty  building  are  two  spacious  cooling-floors, 
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one  oyer  another ;  the  sides  of  the  rooms  being  open  for  the  free  ac- 
cess of  air.  Each  floor  is  of  immense  extent,  perfectly  level,  and  per- 
fectly clean,  and  exposes  a  surface  of  not  less  than  ten  thousand  square 
feet.  The  floor  is  divided  into  compartments  by  raised  ledges  a  few 
inches  in  height,  and  into  the  compartments  thus  formed  the  hot  beer 
or  wort  is  pumped  from  the  hop-back.  The  surface  of  the  stratum  of 
beer  being  so  very  large  in  proportion  to  the  depth,  the  air  which  is 
wafted  over  it  from  the  open  sides  of  the  room  cools  the  beer  in  a 
short  space  of  time.  In  some  particular  states  of  the  weather,  when 
the  beer  is  not  cooled  with  sufficient  rapidity  by  these  means,  it  is 
passed  through  a  refrigerator,  in  which  it  is  brought  into  close  connec- 
tion with  cold  spring  water,  thus  effecting  a  rapid  reduction  of  tem- 
perature. 

Our  visit  next  led  us  into  that  part  of  the  building  where  the  process 
of  fermentation  is  carried  on.  The  cold  beer  or  wort  is  allowed  to  flow 
into  four  enormous  square  fermenting  vessels  technically  called  'squares ;' 
and  in  these  wooden  vessels,  one  of  which  will  hold  fifteen  hundred 
barrels  of  beer,  the  liquid  is  fermented  with  yeast  for  a  certain  space  of 
time.  On  ascending  a  ladder  to  look  into  one  of  these  squares,  a  visitor 
not  only  remarks  the  singular  appearance  of  the  thick  masses  of  yeast 
covering  the  surface  of  the  beer,  but  soon  becomes  sensible  of  the  suf- 
focating fumes  of  the  gas  emanating  from  it  and  hovering  in  a  kind  of 
mist  over  the  surface. 

The  routine  of  operations  next  takes  us  to  a  spacious  room  called 
the  *  tun-room,'  in  the  lower  part  of  a  building,  of  which  the  middle 
etory  is  occupied  as  hop-lofts  and  the  upper  as  the  coolers  just  alluded 
to.  This  tun-room  contains  nearly  three  hundred  cylindrical  vessels, 
ranged  with  great  regularity  in  about  twenty  rows  of  fifteen  in  a  row, 
each  vessel  holding  upwards  of  three  hundred  gallons.  These  vessels 
are  called  *  rounds,'  and  pipes  and  cocks  are  so  arranged  at  the  bottom 
of  each  as  to  allow  them  to  be  filled  with  beer  from  the  fermenting 
squares,  at  a  certain  stage  in  the  process.  Between  the  rows  of  vessels 
are  long  troughs,  into  which  the  yeast,  worked  off  by  the  beer  through 
a  hole  in  the  top  of  each  vessel,  is  conducted  along  a  sloping  shoot  or 
channel,  a  mode  of  arrangement  represented  in  the  next  cut.  This 
process  of  working  off  the  yeast  is  called  '  cleansing,'  and  is  important 
to  the  future  quality  of  the  beer ;  and  although  it  is  a  process  some- 
what dirty  and  unpleasant  in  small  or  domestic  breweries,  yet  here  all 
is  clean,  regular,  and  orderly :  indeed  this  is  not  the  only  proof  which 
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such  an  establishment  affords  that  the  large  extent  of  the  operations 
is  the  very  circumstance  which  leads  to  cleanly  and  orderly  arrange- 
ment, from  the  absolute  necessity  of  economising  room  and  time. 

Sunk  in  the  floor  of  the  tun-room,  beneath  the  'rounds,'  is  an  ob- 
long tank,  lined  throughout  with  white  Dutch  tiles,  and  intended  for 
the  occasional  reception  of  beer.  This  tank  would  float  a  barge  of  no 
mean  size,  being  about  a  hundred  feet  in  length  and  twenty  in 
breadth. 

On  proceeding  westward  through  the  brewery  from  the  main 
entrance,  all  the  buildings  which  we  have  yet  described  are  situated  at 
the  right  hand;  but  we  have  now  to  cross  to  the  southern  range, 
separated  from  the  other  by  an  avenue,  over  which  a  large  pipe  crosses 
to  convey  the  beer  from  the  '  rounds  *  to  the  store-vata.  These  vato  are 
contained  in  a  series  of  store-rooms,  apparently  almost  interminable : 
indeed  all  that  we  have  hitherto  said  as  to  vastness  is  much  exceeded 
by  the  array  which  here  meets  the  eye.  On  entering  the  store-build- 
ings, we  were  struck  with  the  silence  which  reigned  throughout,  so 
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different  from  the  bustle  of  the  manufacturing  departments.  Ranges 
of  buildings,  branching  out  north,  south,  east,  and  west,  are  crammed 
as  full  of  vats  as  the  circular  form  of  the  vessels  will  permit ;  some 
larger  than  others,  but  all  of  such  dimensions  as  to  baffle  one's  common 
notions  of  *  great  *  and  *  small.'  Sometimes,  walking  on  the  earthen 
floor,  we  pass  immediately  under  the  ranges  of  vats  (for  none  of  them 
rest  on  the  ground),  and  may  then  be  said  to  have  a  stratum  of  beer 
twenty  or  thirty  feet  in  thickness  over  our  heads :  at  another,  we  walk 
on  a  platform  level  with  the  bottom  of  the  vats;  or,  by  ascending  steep 
ladders,  we  mount  to  the  top,  and  obtain  a  kind  of  bird's-eye  view  of 
these  mighty  monsters.  Without  a  guide,  it  would  be  impossible  to 
tell  which  way  we  are  trending,  through  the  labyrinth  of  buildings  and 
lofts,  surrounded  on  all  sides  by  vats.  At  one  small  window  we  catch 
a  glimpse  of  a  churchyard,  close  under  the  wall  of  the  storehouse ; 
and,  on  further  examination,  we  find  that  the  buildings  belonging  to 
the  brewery,  principally  the  store-rooms,  have  gradually  but  completely 
enclosed  a  small  antique-looking  churchyard,  or  rather  burial-ground 
(for  it  does  not  belong  to  any  parochial  church).  In  this  spot  many  of 
the  old  hands  belonging  to  the  establishment  have  found  their  last 
resting-place,  literally  surrounded  by  the  buildings  in  which  they  were 
employed  when  living. 

The  space  occupied  as  store-rooms  may  in  some  measure  be  judged, 
when  we  state  that  there  are  one  hundred  and  fifty  vats,  the  average 
capacity  of  each  of  which,  large  and  small  together,  is  upwards  of  thirty 
thousand  gallons.  The  town  of  Heidelberg,  in  Germany,  has  gained 
a  sort  of  celebrity  for  possessing  a  tun  of  vast  dimensions,  capable  of 
holding  seven  hundred  hogsheads  of  wine ;  but  there  are  several  vats 
among  those  here  mentioned,  in  each  of  which  the  Heidelberg  tun  would 
have  "ample  room  and  verge  enough"  to  swim  about.  P'ig.  7  is  a 
sketch  of  one  of  the  largest  vats,  which  contains  about  three  thousand 
barrels,  of  thirty-six  gallons  each,  and  weighs,  when  full  of  porter, 
about  five  hundred  tons  ! 

Leaving  this  array  of  vats — these  silent  giants  of  the  brewery — we 
next  visited  the  ale  department,  of  which  little  has  yet  been  said.  The 
distinction  between  ale  and  beer  is  well  known  by  the  taste,  but  is  not 
easily  described  in  words :  ale  is  of  greater  specific  gravity,  lighter 
coloured,  more  transparent,  and  less  bitter  than  porter.  Whether  or 
not  we  assent  to  the  dictum  of  Autolycus,  in  the  'Winter's  Tale,'  that 
a  "quart  of  ale  is  a  dish  for  a  king,"  it  is  certain  that  a  malt  liquor 
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more  or  less  resembling  the  ale  of  modem  times  was  much  in  vogue 
among  our  forefathers  centuries  ago. 

It  was  mentioned  in  a  former  paragraph,  that  two  out  of  the  five  sets 
of  brewing  vessels  are  employed  for  the  brewing  of  ale.  These  two 
are  at  the  northern  end  of  the  brewhouse,  and  are  used  nearly  in  the 
same  way  as  the  porter  vessels.  The  water  is  conveyed  from  the  cis- 
tern to  the  copper,  and  there  heated ;  the  crushed  malt  is  introduced, 
first  into  the  malt-case,  and  then  into  the  mash-tun ;  hot  water  is  allowed 
to  flow  to  this  malt'  from  the  boiler ;  the  mashing  process  follows,  and 
the  wort,  when  drained  off  from  the  malt  into  the  under-back,  is  pumped 
into  the  boiler;  the  hops  are  introduced  and  boiled  with  the  wort; 
and,  lastly,  the  whole  contents  of  the  copper  flow  into  the  hop-back, 
where  the  wort  is  strained  from  the  hops.  All  this  nearly  resembles 
the  process  followed  in  porter -brewing ;  but  the  hot  ale-wort  travels 
by  a  very  different  route.  We  have  alluded  to  an  elegant  iron  sus- 
pension-bridge, which  passes  over  a  street  from  the  great  brewhouse  to 
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a  building  termed  the  "  Ale-brewery."  Along  the  bottom  or  floor  of 
this  bridge  are  laid  three  pipes,  one  to  convey  gas  for  lighting  the  ale- 
brewery,  another  for  cold  water  from  the  cisterns,  and  a  third  for  con- 
veying the  hot  ale  from  the  hop-back  to  the  coolers  in  the  ale  depart- 
ment. This  latter  structure,  nearly  fire-proof,  is  built  with  much 
elegance,  and  consists  of  the  necessary  rooms  for  the  completion  of  the 
ale-brewing.  The  hot  ale-wort,  passing  from  the  hop-back  over  the 
suspension-bridge,  is  conveyed  to  the  top  of  the  ale-brewery,  where  it 
is  spread  out  on  two  cooling-floors,  separated,  like  those  in  the  porter- 
brewery,  into  compartments  by  means  of  raised  ledges,  and,  like  them 
also,  exposed  to  the  free  access  of  air  on  all  sides.  The  cooling  being 
effected  by  exposure  on  these  floors,  and  afterwards  by  passing  through 
a  refrigerator,  the  ale-wort  descends  to  the  story  containing  the  fer- 
menting vessels,  which  is  on  a  level  with  the  suspension-bridge ;  and 
here,  in  various  vessels,  some  square  and  others  round,  the  wort  fer- 
ments, and  assumes  the  state  of  ale.  Again  descending,  the  ale  enters 
the  'tun-room,'  to  undergo  the  process  of  cleansing.  About  three 
hundred  and  fifty  cylindrical  casks,  or  'rounds,'  each  containing  about 
a  hundred  and  fifty  gallons,  are  ranged  in  great  order  throughout  this 
large  room ;  and  here  the  ale  remains  till  in  a  fit  state  to  be  vatted. 
Once  again  descending,  we  arrive  at  the  level  of  the  street,  where,  passing 
through  a  dark  spacious  store-room,  we  see  immediately  overhead  an  un- 
interrupted range  of  vats,  into  which  the  ale  flows  from  the  '  rounds.' 

The  water  conveyed  over  the  suspension-bridge  is  deposited  in  a 
cistern  at  the  top  of  the  ale-brewery,  and  from  thence  flows  to  the 
various  stories  as  required.  Adjoining  the  southern  end  of  this  build- 
ing are  large  ranges  of  storehouses  occupied  by  ale- vats. 

We  now  again  cross  to  the  principal  range  of  buildings,  and  offer 
a  few  remarks  descriptive  of  the  mode  of  filling  the  butts  with  beer. 
The  butts  in  which  the  beer  is  conveyed  to  the  publicans,  and  which 
are  so  well  known  in  the  streets  of  London,  contain  one  hundred  and 
eight  gallons  each.  A  hose,  similar  in  form  to  those  which  are 
attached  to  fire-engines,  is  connected  at  one  end  to  a  hole  in  one 
of  the  vats,  and  at  the  other  to  the  bung-hole  of  the  butt,  the  latter 
being  placed  on  the  ground  with  that  hole  uppermost.  Then,  by  means 
of  a  tap  or  valve  governed  by  a  handle,  the  beer  is  made  to  flow  from 
the  vat,  through  the  hose,  to  the  butt  or  barrel;  and  when  one 
butt  is  in  this  way  filled,  the  end  of  the  hose  is  quickly  transferred 
to   the  hole  of  a  second  butt,  which  is  filled  in  a  similar  manner. 

c  3 
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Fig.  8  represents  a  man  engaged  in  this  process  of  'drawing  off," 
which  is  effected  in  cellars  on  the  level  of  the  ground,  of  which  there 


Fig.  I. 

are  several.  Some  of  the  store-vats  are  ranged  round  these  cellars ; 
while  those  which  are  at  a  greater  distance  are  placed  in  connection 
with  the  cellars  by  pipes  and  hose. 

Most  persons  perhaps  are  aware  that  malt  liquors,  after  fermenta- 
tion, require  a  process  called  '  fining,'  to  render  them  more  clear  and 
transparent.  The  liquid  with  which  this  is  effected  is  made  at  the 
brewery;  and  on  visiting  the  building  where  the  manufacture  takes 
place,  we  found  that,  small  as  is  the  quantity  required  for  each  butt  of 
beer,  the  process  is  conducted  on  a  considerable  scale.  The  building 
is  at  the  left  hand  of  the  principal  entrance  to  the  brewery,  and  con- 
sists of  three  or  four  stories  or  tiers,  each  tilled  with  square  vessels,  in 
which  the  fining  liquid  (a  solution  of  isinglass  and  other  analogous  sub- 
stances) is  prepared..  A  very  small  quantity  of  this  liquid  is  used  to 
every  butt  of  beer. 
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Westward  of  the  main  body  of  the  brewery  buildings  is  a  large  paved 
yard ;  looking  across  which  towards  the  north-west,  we  espied  such  an 
array  of  butts,  puncheons,  and  barrels  as  excited  no  small  surprise. 
These  were  not  filled  with  beer  or  ale,  but  had  been  brought  empty 
from  the  cellars  of  the  publicans,  to  be  repaired  and  cleansed  before 
again  using.  One  of  the  undeviating  rules  in  these  establishments,— 
the  golden  rule,  indeed, — is  to  observe  the  greatest  cleanliness  in  every 
part  of  the  processes ;  nearly  every  vessel,  large  and  small,  however 
frequently  it  may  be  emptied  and  filled,  and  in  whatever  part  of  the 
operations  it  may  be  employed,  is  cleansed  after  each  time  of  using : 
according  to  the  nature  or  condition  of  the  liquid  contained  in  the 
vessel,  so  is  there  a  particular  mode  of  cleansing  adopted.  The  butts 
in  which  the  beer  is  conveyed  from  the  establishment  are  especially 
attended  to  in  this  respect.  A  chimney  at  the  west  end  of  the  yard 
points  out  the  spot  where  the  cleansing  or  steaming  house  is  situated, 
and  in  which  the  process  is  conducted  in  an  ingenious  manner.  The 
butts  or  barrels  to  be  cleansed  are  ranged,  a  certain  number  at  a  time, 
round  the  sides  of  the  building,  immediately  over  a  horizontal  pipe 
containing  steam  from  an  adjacent  boiler ;  and  from  this  pipe  a  number 
of  jets  or  short  pipes  branch  upwards,  and  pass  into  the  bung-holes  of 
the  casks,  one  to  each  cask. 

But  these  casks  are  not  only  cleansed  after  every  time  of  using,  they 
are  also  inspected  and  measured ;  and  if  any  leakages  or  injuries  appear, 
the  means  of  repair  are  at  hand.  Adjoining  the  building  where  the 
cleansing  is  effected,  a  very  large  cooperage  is  seen,  occupying  three 
sides  of  a  square  court.  Here  we  trod  our  way  with  some  difficulty 
among  casks,  old  and  new, — iron  hoops  that  had  seen  hard  service,  and 
others  destined  to  replace  them, — staves  of  various  shapes  and  sizes, — 
and  all  the  tools  and  working  apparatus  necessary  for  a  cooperage  on 
a  large  scale. 

Under  a  range  of  sheds  forming  part  of  the  circuit  of  the  large  open 
court  are  the  casks  which  have  either  been  repaired  and  cleansed,  or 
are  waiting  for  those  operations.  There  they  lie,  side  by  side,  one  on 
another,  one  behind  another,  in  a  solid  mass  of  extraordinary  extent. 
Some  idea  of  the  number  of  casks  lying  here  ready  to  be  filled  may 
be  formed  from  the  fact  that  the  whole  number  of  butts,  puncheons, 
barrels,  and  similar  vessels  belonging  to  the  establishment  is  between 
sixty  and  seventy  thousand ! 

It  has  not  formed  part  of  our  object  to  detail  the  number  of  hours 
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employed  in  each  part  of  the  brewing  processes,  nor  the  particular 
time  of  day  at  which  they  commence ;  but  the  reader  will  probably 
suppose  that  the  operations  are  continued  by  night  as  well  as  by  day. 
The  coppers  are  almost  uninterruptedly  in  use,  and  relays  of  workmen 
succeed  each  other  to  attend  them.  But  not  only  within  the  brewhouse 
is  activity  displayed  betimes  in  the  morning ;  in  the  open  court,  long 
before  sleepy  London  has  roused  its  head,  the  draymen  are  busy  in 
hauling  up  the  butts  of  beer,  and  placing  them  on  the  drays.  So 
many  butts  are  sent  out  from  the  establishment  every  day,  and  the 
advantage  of  conveying  them  in  drays  through  the  metropolis  at  as 
early  an  hour  as  possible  is  so  great,  that  by  four  o'clock  in  the  morn- 
ing all  is  bustle  and  activity — clerks  and  foremen  superintending  the 
operations,  and  men  working  the  cranes  by  which  the  butts  are  lifted 
from  the  cellars  to  the  drays.  The  form  of  these  drays,  of  which 
seventy  or  eighty  are  constantly  at  work,  is  familiar  enough  to  every 
Londoner ;  and  we  doubt  not  that  the  ears  of  many  passers-by  would 
be  grateful  for  the  addition  of  springs  or  some  other  appendage  to  the 
drays,  whereby  their  rattling,  shaking,  deafening  progress  over  the 
paved  streets  might  be  in  some  degree  subdued :  we  believe  that  some- 
thing of  the  kind  has  been  already  adopted. 

If  the  brewers'  drays  are  well  known  in  London,  what  shall  we  say 
of  brewers'  horses?  Who  ever  mistakes  a  brewer's  horse  for  any 
other  ?  who,  that  has  ever  passed  one  day  in  the  London  streets,  has  failed 
to  remark  these  noble  but  unwieldy  creatures, — unwieldy  from  very 
strength?  And  the  draymen  too:  here  are  specimens  of  the  "physical 
man !"  The  horses  seem  made  for  the  men  and  the  men  for  the  horses; 
and  we  can  hardly  fancy  such  horses  driven,  or  ridden  lady- wise,  ex- 
cept by  such  men.  In  the  course  of  our  visit,  we  passed  round  the 
extensive  stables  where  th«  horses  belonging  to  the  brewery,  nearly 
two  hundred  in  number,  are  kept  Here  were  marks  of  the  same  well- 
organized  system,  the  same  cleanliness  and  order,  as  so  many  other 
parts  of  the  establishment  present.  Southward  of  the  little  burial- 
ground  and  of  the  store-buildings  is  a  very  large  paved  court,  around 
which  are  the  stables  and  subsidiary  offices :  here,  a  dwelling-house  and 
laboratory  for  the  veterinary  surgeon,  under  whose  care  the  health  of 
the  valuable  stud  is  placed :  there,  a  blacksmith's  shop,  provided  with 
the  necessary  arrangements  for  shoeing  horses :  farther  on,  a  harness- 
maker's  shop,  where  necessary  repairs  to  the  harness  are  effected. 
But  the  principal  of  these  buildings  are,  as  may  be  supposed,  the  staples, 
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one  range  of  which  extends  nearly  three  hundred  feet  in  length.  A 
clear  passage  leads  throughout  from  end  to  end,  the  horses  being 
ranged  on  either  side  with  great  regularity ;  galleries  or  lofts  for  pro- 
vender above  them;  and  an  open  space  for  ventilation  along  the 
middle  of  the  stables.  At  one  end  of  the  long  stable  is  a  building  in 
which  the  provender  is  prepared  for  the  horses :  a  small  steam-engine, 
of  five  or  six  horse  power,  works  machinery  by  which  the  oats  are 
bruised  or  crushed  before  being  given  to  the  horses  (a  modern  prac- 
tice, productive  of  much  benefit  to  the  health  of  the  animal) ;  and 
another  machine  by  which  the  chaff  is  cut.  By  an  ingenious  arrange- 
ment, the  waste  steam  from  this  engine  can  be  directed  into  a  water- 
trough,  whereby  any  desired  temperature  may  be  given  to  the  water 
which  the  horses  drink. 

In  our  ramble  through  the  brewery,  we  came  to  a  building  where 
u Barclay,  Perkins,  and  Co.'s  Entire"  stared  us  in  the  face  in  all 
shapes,  colours,  and  sizes;  some  boards  higher  than  they  were  wide, 
others  wider  than  high ;  some  flat,  some  convex ;  some  with  gold 
letters  on  a  green  ground,  others  on  red.  These  were  the  inscription- 
boards,  so  well  known  in  the  London  streets,  and  so  puzzling  to 
strangers,  who  cannot  conceive  what  the  "  Co.'s  Entire "  means.  It 
appears  that  in  bygone  times,  beer-retailers  were  wont  to  sell  a  kind 
of  liquor  called  half  and  half,  that  is,  half  ale  and  half  *  twopenny,* 
which  had  to  be  drawn  from  two  casks.  Afterwards  a  taste  was 
gradually  acquired  for  *  three-threads,'  a  compound  of  ale,  beer,  and 
twopenny,  which  the  retailer  was  necessitated  to  draw  from  three 
casks, — a  process  so  troublesome,  that  it  led  to  the  brewing  of  a  kind 
of  beer  which  should  combine  the  qualities  of  these  three  sorts,  and 
which,  being  drawn  entirely  from  one  cask,  obtained  the  name  of 
entire  butt  beer.  The  circumstances  under  which  the  necessity  arose 
have  long  since  passed  away ;  but  the  term  is  still  retained.  The 
inscription  boards,  which  inform  us  whose  "  Entire "  is  sold  by  the 
publican,  are  made  in  the  part  of  the  establishment  to  which  we  alluded 
above.  One  shop  is  devoted  to  the  carpenters  who  prepare  the  boards, 
and  another  to  the  painters  and  gilders  who  finish  them. 

Before  concluding  our  necessarily  hasty  sketch  of  this  vast  establish- 
ment, we  may  observe  that  it  is  something  more  than  a  brewery :  it 
is  a  memorial  of  past  times,  carrying  us  back  to  the  period  when  the 
Globe  theatre  occupied  part  of  the  site ;  and  later,  when  Dr.  Johnson 
was  domiciled  in  an  apartment  over  the  entrance  gate.     In  Boswell's 
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'Life  of  Johnson*  there  are  numerous  letters  and  reports  of  con- 
versations relating  more  or  less  to  the  brewery ;  but  without  entering 
upon  these,  we  may  briefly  state  how  the  great  lexicographer  became 
connected  with  this  spot. 

It  appears  that  in  the  early  part  of  the  last  century  the  brewery 
belonged  to  a  Mr.  Halsey,  who  reaped  a  fortune  there,  and  upon  the 
marriage  of  whose  daughter  to  Lord  Cobham  the  brewery  was  sold  to 
the  elder  Mr.  Thrale.  Thrale  was  an  active  and  liberal  man ;  became 
sheriff  of  the  county,  and  M.P.  for  the  borough;  and  died  in  1758, 
leaving  his  property  to  a  son  whom  he  had  educated  liberally.  This 
son  married  a  Welsh  lady  of  good  family,  and,  to  use  the  words  of 
Boswell,  "although  in  affluent  circumstances,  he  had  good  sense 
enough  to  carry  on  his  father's  trade,  which  was  of  such  extent,  that 
I  remember  he  once  told  me  he  would  not  quit  it  for  an  annuity  of 
ten  thousand  a  year ;  '  Not,'  said  he,  '  that  I  get  ten  thousand  a  year  by 
it,  but  it  is  an  estate  to  my  family.' "  The  beer  brewed  by  Thrale 
at  the  period  here  alluded  to  was  about  thirty  thousand  barrels  annually, 
not  one-twelfth  part  of  the  quantity  now  brewed  in  the  same  establish- 
ment, which  produces  as  much  as  the  nine  principal  breweries  did  in 
1760.  In  1765  Dr.  Johnson  was  introduced  to  Mr.  and  Mrs.  Thrale 
by  Malone ;  and  from  that  time  till  the  brewer's  death,  Johnson  lived 
almost  entirely  in  their  houses,  at  the  brewery  and  at  Streatham.  Before 
the  fire  at  the  brewery  in  1832,  the  room  was  pointed  out,  near  the 
gate,  in  which  the  Doctor  wrote  many  of  his  most  celebrated  produc- 
tions, more  particularly  his  Dictionary.  In  1781  Mr.  Thrale  died,  and 
as  he  had  no  sons,  the  executors,  of  whom  Dr.  Johnson  was  one, 
deemed  it  desirable  to  dispose  of  the  brewery.  It  was  sold  jointly  to 
Mr.  Barclay  and  Mr.  Perkins  (the  latter  of  whom  had  been  the  super- 
intendent of  the  brewery)  for  the  enormous  sum  of  one  hundred  and 
thirty-five  thousand  pounds!  Boswell  relates:  "When  the  sale  of 
Thrale's  brewery  was  going  on,  Johnson  appeared  bustling  about,  with 
an  ink-horn  and  pen  in  his  button-hole,  like  an  exciseman ;  and  on 
being  asked  what  he  really  considered  to  be  the  value  of  the  property 
which  was  to  be  disposed  of,  said,  '  We  are  not  here  to  sell  a  parcel  of 
boilers  and  vats,  but  the  potentiality  of  growing  rich  beyond  the  dream 
of  avarice." 
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The  object  of  the  next  visit  takes  us  up  the  river  to  the  vicinity  of 
Chelsea.  Let  us,  then,  get  on  board  one  of  the  little  river-steamers, 
and  proceed  in  that  direction. 

After  passing  under  Vauxhall  Bridge,  we  stop  for  a  few  moments — 
u  everybody  now  knows — at  the  Nine- Elms  pier,  and  thence  proceed 
onward  towards  the  termination  of  the  route  at  Chelsea.  On  the  left 
the  South  London  Water-works,  as  well  as  factories,  ware- 
and  wharfs  of  different  kinds ;  and  then  arrive  at  the  river-side 
so  well  known  to  all  amateur  boatmen  as  the  '  Red  House.' 
On  die  right,  after  passing  a  gas- factory,  we  see  the  noble  manufactur- 
ing premises  of  Messrs.  Cubitt,  the  builders,  with  the  chimney  inclosed 
sa  a  decorated  square  tower.  Then  we  come  to  the  London  Steel- 
works ;  beyond  which  is  the  Belgrave  Dock ;  and  westward  of  both 
axe  two  tall  chimneys,  one  of  which  points  out  the  Chelsea  Water 
works,  and  the  other  the  distillery  of  Messrs.  Octavius  Smith  and  Co., 
the  establishment  to  which  our  attention  is  here  directed.  This  latter- 
named  chimney  is  conspicuous  from  the  river  on  account  of  its  pro- 
portions, the  celebrated  obelisk  called  *  Cleopatra's  Needle '  having 
been  taken  as  a  model  in  its  construction ;  and  although  the  summit 
has  been  somewhat  shorn  of  its  beauty  by  a  lightning-stroke,  the 
symmetry  of  its  form  is  still  observable.  The  river-front  of  this 
factory  presents  to  view  a  dock,  whereinto  barges  laden  with  corn  and 
coals  for  the  factory  are  conveyed  to  be  unladen. 

The  entrance  to  the  distillery  is  on  the  eastern  side ;  and  on  enter- 
ing the  outer  gates  we  6nd  ourselves  in  an  irregularly-shaped  open 
court,  surrounded  by  buildings,  of  which  several  are  seen  on  Fig.  1. 
On  the  left  are  large  granaries,  in  which  the  grain,  after  being 
hoisted  from  barges  in  the  dock,  is  stored.  Beyond  these  we  see 
various  buildings  connected  with  the  still-room,  comprising  a  cylin- 
drical worm-tub  of  very  large  dimensions,  water- tanks  and  cooling- 
tanks  at  a  considerable  elevation,  store-warehouses,  &c.     In  front  are 
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the  offices  and  counting-houses ;  bounded  on  the  right  by  various  work- 
shops for  smiths,  millwrights,  coppersmiths,  carpenters,  and  others 
engaged  in  the  repair  and  adjustment  of  the  apparatus  used  in  the 
distillery.  On  the  right  of  the  entrance,  and  extending  to  a  consider- 
able distance  northward,  are  the  mill  and  the  brewhouse,  wherein  all 
those  operations  are  conducted  which  precede  the  actual  distillation. 
Stables  and  other  outhouses  occupy  other  parts  of  the  area ;  while  the 
open  court  presents  a  busy  scene  of  traffic :  here  waggons  being  laden 
with  casks  about  to  leave  the  distillery ;  at  another  spot  yeast  being 
brought  in  from  the  great  London  breweries ;  at  a  third,  *  grains ' 
being  carted  for  conveyance  to  the  dairies ;  and  at  a  fourth,  men  filling 
barrels  with  4  spent-wash,'  to  be  carried  away  as  a  fattening  ingredient 
for  cattle  and  pigs. 

Before  describing  the  operations  of  this  establishment,  it  may  be 
well  to  explain  briefly  the  meaning  generally  attached  to  the  terms 
•  distillation '  and  '  distillery.'  All  kinds  of  grain,  such  as  wheat,  rye, 
barley,  oats,  &c,  whether  in  the  raw  or  the  malted  state,  as  well  as  the 
juices  of  fruits,  of  the  sugar-cane,  of  potatoes,  of  beet-root,  and  of 
many  other  vegetable  substances,  contain  certain  elements  which,  by 
peculiar  processes,  are  capable  of  being  converted  into  alcohol  or 
spirit.  Distillation  always  forms  one  of  these  operations;  but  it  is 
preceded  by  others  which  vary  according  to  the  nature  of  the  ingre- 
dients employed.  The  various  liquids  known  by  the  names  of  brandy, 
rum,  whiskey,  hollands,  gin,  spirits  of  wine,  cordials,  and  compounds, 
all  contain  the  alcoholic  principle,  developed  to  a  greater  or  less  ex- 
tent by  the  process  of  distillation.  French  brandy  is  produced  from 
wine ;  West  Indian  rum  from  sugar  or  molasses ;  and  British  spirit, 
whether  called  by  the  name  of  spirit  of  wine,  British  brandy,  British 
rum,  whiskey,  or  gin,  from  corn.  In  every  case  the  substance  which 
undergoes  the  process  of  distillation  is  a  sweet  liquid ;  but  the  means 
whereby  this  sweetness  or  saccharine  quality  is  brought  about  differ 
according  to  circumstances.  The  different  qualities  presented  by  these 
various  liquids  depend  partly  on  the  alcoholic  strength,  partly  on  the 
substances  whence  they  are  produced,  partly  on  the  berries,  herbs,  and 
seeds  with  which  they  are  flavoured,  and  partly  on  the  mode  in  which 
the  manufacture  is  conducted. 

We  are  thus  prepared  to  understand  that  the  operations  of  a  British 
distillery  relate  to  the  extraction  of  the  alcoholic  principle  from  various 
kinds  of  grain.    We  must  next  bear  in  mind  that  the  extract  produced 
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from  this  grain  is  brewed  before  being  distilled :  it  is  in  fact  converted 
into  a  kind  of  beer  before  that  change  is  induced  which  leads  to  the 
production  of  spirit.  Hence  it  follows  that  many  of  the  operations  of 
a  distillery  resemble  those  of  a  brewery.  The  brewer  and  the  dis- 
tiller alike  extract  a  saccharine  substance  from  grain  (principally 
malted  in  respect  to  brewing,  but  more  generally  raw  for  distilling), 
by  the  process  of  *  mashing ;'  and  alike  subject  this  sweet  liquid,  called 
*  worts,'  to  fermentation.  The  fermented  liquor,  modified  in  a  parti- 
cular way,  forms  *  beer '  at  the  brewery ;  whereas  in  a  distillery  it 
obtains  the  name  of *  wash,'  and  is  the  liquid  which  undergoes  the  sub- 
sequent process  of  distillation. 

The  staple  ingredient,  then,  at  the  distillery,  is  grain ;  and  this,  in 
reference  to  the  establishment  to  which  our  attention  will  be  now 
directed,  is  brought  in  barges  belonging  to  the  firm.  These  barges  are 
laden  from  the  vessels  which  bring  the  grain  from  various  ports,  the 
grain  being  brought  in  sacks  containing  four  bushels  each.  The  dock 
is  so  contrived  that  the  barges  can  float  in  at  high-water,  and  pass  im- 
mediately under  the  granary,  into  which  the  sacks  are  hoisted  from  the 
barge  by  means  of  tackle  of  the  usual  kind.  The  granary  is  a  large 
brick  building,  having  three  extensive  floors,  on  which  the  grain  is 
stored.  This  grain  consists  of  both  the  malted  and  the  raw  kinds, 
the  relative  qualities  of  which  may  be  thus  briefly  noted : — that  malt 
is  barley  which  has  undergone,  on  the  premises  of  the  maltster,  a  pro- 
cess calculated  to  render  it  more  fitted  for  the  purposes  of  the  brewer 
than  barley  or  other  grain  in  the  raw  or  unmalted  state ;  but  that  the 
distiller  can  employ  either  raw  or  malted  grain  according  to  circum- 
stances. Malt  being  much  more  expensive,  on  account  of  the  duty, 
than  raw  grain,  the  distiller  usually  employs  as  little  of  the  former  as 
the  nature  of  the  process  requires.  -  The  proportion  is  now  frequently 
one  part  of  malt  to  ten  or  twelve  of  raw  grain ;  the  raw  grain  being 
varying  mixtures  of  wheat,  barley,  rye,  and  oats,  according  to  the  state 
of  the  market;  but  more  than  half  of  the  entire  ingredients  is  gene- 
rally raw  barley. 

On  one  of  the  granary  floors  might  be  seen  a  heap  of  about  two 
thousand  quarters  of  kiln- dried  barley,  lying  in  a  stratum  five  feet 
thick,  and  waiting  to  be  conveyed  to  the  mill.  All  the  grain  required 
at  the  distillery,  about  forty  thousand  quarters  per  annum,  passes  thus 
through  the  granary ;  and  when  about  to  be  ground  into  meal,  it  is 
conveyed  to  a  room  immediately  over  the  mill-room,  and  discharged 
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All  being  ready  for  the  brewing,  hot  water  is  admitted  to  the  *  mash- 
tuns'  by  pipes  leading  from  the  coppers ;  white  ground  meal  is  thrown 
in  at  the  open  top  of  each  tun.  The  sacks  of  ground  meal  are  stored 
in  the  mill  adjoining  the  brewhouse,  and  are  from  thence  wheeled  to 
the  tun  on  low  hand-carriages.  This  is  a  very  bustling  scene  when  a 
'  mashing '  is  about  to  commence,  ten  or  a  dozen  men  being  employed 
to  wheel  in  the  sacks,  discharge  the  meal,  and  return  for  another  cargo. 
We  may  here  remark  that  the  water  is  conveyed  to  the  coppers  from  a 
very  large  cast-iron  tank,  or  '  liquor-back,'  on  another  part  of  the  pre- 
mises :  it  is  pumped  into  this  tank  from  a  reservoir  sunk  below  the 
level  of  the  ground  in  the  north-west  part  of  the  premises,  the  reser- 
voir being  supplied  by  a  pipe  leading  from  the  Thames  at  a  point 
within  the  limits  of  low-water;  so  that  a  constant  supply  of  water  is 
thus  obtained. 

The  crushed  malt,  the  ground  grain,  and  the  hot  water,  being 
admitted  into  the  tuns  in  the  requisite  proportions,  the  rotating  stirrer 
or  '  mashing- machine'  is  put  into  action,  whereby  the  solid  and  liquid 
ingredients  are  so  completely  mixed  up  together,  that  the  water  is 
enabled  to  extract  the  saccharine  elements  from  the  meal.  Meh  are 
also    employed   with   long-handled  instruments  to  stir  the  sediment, 
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which  might  otherwise  remain  at  the  bottom ;  and  a  scene  is  then 
presented  such  kas  is  shown  in  Fig.  3.  These  operations  continue 
for  two  or  three  hours,  during  which  a  striking  chemical  change  has 
been  going  on.  Meal  consists  principally  of  gluten  and  starch ;  and 
by  the  agency  of  water  and  a  sufficient  temperature  this  starch  becomes 
converted  into  sugar.  The  precise  explanation  of  this  change  involves 
chemical  niceties  into  which  we  need  not  enter ;  but  it  will  be  suffi- 
cient to  say,  that  Jhe  water,  converted  into  '  worts '  by  the  process  of 
mashing,  acquires  a  sweet  though  sickly  taste,  arising  from  the  starch 
of  the  meal  having  been  converted  into  sugar. 

When  the  '  mashing '  has  been  continued  to  a  certain  extent,  five  or 
six  pipes  are  opened,  through  which  the  '  worts '  are  allowed  to  flow  into 
cast-iron  cisterns  called  '  under-backs,'  in  a  cellar  beneath.  The  meal 
is  retained  by  the  upper  or  false  bottom  of  the  mash-tun,  which  thus 
acts  as  a  sieve  or  strainer,  allowing  nothing  but  liquid  to  pass  through 
the  perforations.  The  meal  does  not  lose  all  its  saccharine  quality  by 
this  first  mashing  :  it  is  therefore  '  mashed '  a  second  and  a  third  time, 
in  fresh  portions  of  water ;  producing  '  worts  '  of  less  and  less  strength. 
As  to  the  number  of  times  that  the  mashing  is  repeated,  the  quantity 
of  water  used  for  a  given  weight  of  meal  at  each  mashing,  the  tempera- 
ture of  the  water,  and  the  length  of  time  during  which  the  mashing  is 
continued — these  are  points  on  which  each  individual  manufacturer 
exercises  his  skill  and  judgment,  and  may  possibly  vary  considerably 
in  different  establishments.  When  the  saccharine  qualities  of  the  meal 
are  as  far  as  possible  extracted,  the  residue,  under  the  name  of  *  grains,' 
is  carried  out  to  the  grain-stage,  in  the  yard  of  the  distillery,  thence  to 
be  sold  as  food  for  cattle. 

From  the  under-backs,  the  *  worts '  are  pumped  up  to  the  coolers  or 
cooling-floors,  occupying  the  upper  portion  of  a  building  contiguous 
to  the  brewhouse  on  the  north.  These  floors  are  covered  or  paved  with 
cast-iron  plates,  three  or  four  feet  square,  and  joined  edge  to  edge; 
raised  ledges  are  placed  across  the  floors  at  certain  distances,  to  divide 
them  into  compartments;  and  into  the  shallow  cells  or  trays  thus 
formed  the  hot  wort  is  introduced.  The  whole  floor,  upwards  of  a 
hundred  and  fifty  feet  in  length,  becomes  thus  covered  with  a  stratum 
of  hot  liquor  five  or  six  inches  deep,  which  is  speedily  cooled  by  the 
access  of  air  from  open  windows  on  all  sides  of  the  coolers.  This 
speedy  cooling  is  necessary  to  prevent  the  acidification  of  the  sweet 
wort,  a  result  which  has  a  tendency  to  follow  when  the  cooling  is  too 
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slowly  effected.  There  are  two  of  these 
cooling-floors,  both  paved  with  cast-iron 
plates,  and  both  arranged  in  a  similar 
manner.  Such  a  mode  of  cooling  is 
very  prevalently  adopted  in  the  large 
breweries  and  distilleries ;  though  in 
some  cases  '  refrigerators'  are  employed, 
in  which  the  hot  wort  passes  through 
pipes  exposed  externally  to  a  current  of 
cold  water.  It  is  merely  a  question  of 
expediency  as  to  which  method  is 
employed ;  for  the  principle  is  the 
same  in  both  cases,  viz.,  the  rapid  ab- 
straction of  heat  by  a  medium  colder 
than  the  wort  itself.  In  Fig.  4  is 
represented  one  of  these  floors,  covered 
with  the  hot  liquid,  and  supplied  with 
certain  pieces  of  apparatus  whereby  a 
current  of  cool  air  is  more  effectually 
kept  up. 

From  the  coolers  the  wort  descends 
into  the  '  fcrmen ting-backs,'  a  series  of 
square  vessels  of  enormous  dimensions  : 
they  are  sixteen  in  number,  each  about 
thirty  feet  long  and  half  as  wide,  having 
an  aggregate  capacity  of  nearly  half  a 
million  gallons.  Here  the  liquid  is  ex- 
posed to  the  action  of  yeatt,  bought  for 
that  purpose  of  the  great  porter-brew- 
ers: the  alcoholic  fermentation  ensues, 
whereby  the  sugar,  which  had  been  de- 
veloped from  the  grain  during  the  pro- 
cess of  mashing,  becomes  converted  into 
alcohol  or  spirit.  This  is  one  of  the  most 
delicate  of  all  the  operations,  whether 
"  "  in  a  brewery  or  a  distillery,  requiring 

extensive  knowledge  both  of  the  principles  of  chemistry  and  of  prac- 
tical results.      The  nature  of  the  process  may  be  briefly   explained 
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—The  wort,  in  consequence  of  containing  a  considerable 
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amount  of  saccharine  matter  in  solution,  is  heavier  than  water ;  and 
the  manufacturers  express  the  degree  of  density  by  stating  how  many 
pounds  heavier  a  barrel  of  wort  is  than  a  barrel  of  water.  Whatever 
may  be  the  strength  of  the  wort  actually  obtained  in  any  one  mashing, 
the  distiller  is  confined  to  certain  limits  when  he  transfers  the  mingled 
wort  to  the  fermenting-tun ;  for  he  is  obliged  by  law  to  bring  the 
wort  to  a  specific  gravity  somewhere  between  1*050  and  1  *090,  water 
being  1*000.  This  specific  gravity  becomes  gradually  lessened  in 
the  fermenting-backs,  by  the  gradual  conversion  of  the  sugar  into 
alcohol ;  this  latter  named  liquid  being  very  much  lighter  than  water. 
The  specific  gravity  is  in  fact  brought  down  very  near  to  that  of  dis- 
tilled water,  and  the  wort,  now  denominated  *  wash/  may  be  considered 
as  a  mixture  of  alcohol  and  water,  containing  a  small  quantity  of  an  es- 
sential oil,  a  little  saccharine  matter,  and  one  or  two  other  substances. 

We  now  come  to  that  part  of  the  distiller's  operations  where  it 
is  desirable  to  speak  of  the  relations  between  the  manufacturer 
and  the  Excise.  The  system  of  supervision  whereby  the  revenue 
in  spirits  is  collected  is  a  remarkable  instance  of  Excise  machinery,— 
a  supervision  rendered  important  by  the  large  revenue  annually  collected, 
and  by  the  comparatively  small  number  of  establishments  from  which 
the  payments  are  made.  The  single  firm  whose  establishment  forms  the 
subject  of  our  present  notice  is  said  to  pay  no  less  a  sum  than  300,000/. 
a-year  to  government  in  duty  on  the  spirits  manufactured  ;  and  as  the 
duty  per  gallon  is  estimated  on  spirits  of  one  particular  degree  of 
strength,  the  utmost  caution  is  necessary  in  testing  all  the  spirits  pro- 
duced, as  a  guarantee  that  every  sample  shall  pay  a  duty  exactly  pro- 
portionate both  to  its  quantity  and  its  strength.  As  agents  on  the  part 
of  the  government,  there  are  excise-officers  almost  constantly  present 
at  every  distillery,  day  and  night.  They  succeed  each  other,  one  or 
more  at  a  time  as  may  be  necessary,  after  intervals  of  eight  hours ; 
the  periods  being  from  six  in  the  morning  till  two  in  the  afternoon, 
from  thence  to  ten  at  night,  and  from  thence  to  six  the  next  morning. 

The  act  of  parliament  by  which  distilleries  are  now  regulated  was 
passed  in  1825.  By  its  provisions  no  distiller  is  allowed  to  commence 
operations  till  he  has  procured  a  licence,  which  licence  is  to  be  re- 
newed annually ;  nor  is  he  allowed  to  keep  on  his  premises  a  still 
below  a  certain  capacity.  The  number  of  stills,  chargers,  receivers, 
&c.  employed  by  him  is  also  placed  under  certain  restrictions ;  and  the 
precise  routine  is  marked  out  as  to  the  mode  in  which  the  liquid  shall 
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pass  from  one  vessel  to  another  in  the  process  of  distillation.  The 
number  of  openings  in  the  principal  vessels  is  expressly  stated ;  and 
the  most  scrupulous  care  is  taken  that  nothing  shall  pass  from  one 
vessel  to  another  without  flowing  through  a  pipe  provided  with  a  cock 
or  valve  of  which  the  excise-officer  has  the  key.  He  is  provided  with 
keys  whereby  he  can  lock  up  the  furnace-doors,  lock  up  the  stills,  and 
in  fact  exercise  a  most  thorough  control  over  all  the  operations.  In 
order  further  to  facilitate  the  supervision  of  the  excise-officers,  the 
brewing  and  the  distilling  take  place  in  alternate  periods ;  one  portion 
of  time  being  appropriated  to  the  preparation  of  *  wash,'  or  *  fermented 
wort,'  in  the  brewery,  and  the  next  to  distillation  of  spirit  from  the 
wash  thus  produced.  On  paying  a  visit  to  a  distillery,  therefore,  we 
are  likely  to  find  one-half  of  the  operations  suspended,  according  as  it 
may  happen  to  be  brewing-time  or  distilling-time.  These  complex 
arrangements  arise  principally  out  of  the  peculiar  mode  in  which  the 
duty  is  estimated,  for  not  only  is  the  spirit  tested  as  to  quantity  and 
strength  during  and  after  the  process  of  distillation,  but  the  specific 
gravity  of  the  *  wort '  and  of  the  '  wash  '  is  taken,  the  one  heavy  and 
the  other  light,  and  an  assumption  is  made  that  a  given  quantity  of 
spirit  will  result  from  a  given  difference  in  these  two  specific  gravities. 
If  it  happens  that  the  actual  quantity  of  spirit,  ascertained  after  the 
distillation,  differs  from  the  hypothetical  quantity  arising  from  the  pre- 
vious calculations  of  the  officer,  he  gives  to  the  government  the  *  bene- 
fit of  the  doubt,'  and  charges  duty  on  the  higher  quantity,  whichever 
that  may  happen  to  be.  The  mode  in  which  this  double  system  of  com- 
putation is  likely  to  check  improvements  in  manufacture  forms  a 
delicate  subject,  into  which  we  cannot  here  enter. 

We  shall  now  be  prepared  to  follow  a  routine  of  processes  in  which 
the  excise-officer  is  an  important  personage.  We  have  explained 
that  the  '  wort,'  or  sweet  liquor  arising  from  the  mashing,  ferments  in 
the  fermenting-backs  until  its  specific  gravity  is  greatly  reduced,  and 
its  saccharine  quality  exchanged  for  one  more  alcoholic.  This  liquid, 
now  called  '  wash,'  is  conveyed  to  a  vessel  called  the  '  wash-charger,' 
as  the  first  step  in  the  distilling  process.  In  order  that  the  intentions 
of  the  law  may  be  carried  out,  which  prohibit  the  simultaneous  brew- 
ing and  distilling  in  one  establishment,  the  buildings  are  detached,  or 
at  least  conveniently  divided.  The  still  house,  to  which  attention  may 
next  be  directed,  is  a  large,  irregular  building  occupied  by  the  vessels 
immediately  connected  with  the  distillation ;  the  principal  of  these 


A  DAY  AT  A  DISTILLERY.  *1 

vessels  being  called  *  chargers,'  *  stills,'  and  *  receivers ;'  the  first  to 
supply  the  second,  and  the  third  to  receive  the  product.  A  glance 
through  this  building  enables  a  visitor  to  observe  that  the  pipes,  of 
which  a  large  quantity  is  visible,  are  painted  of  different  colours. 
This  illustrates  another  of  the  peculiar  rules  whereby  the  operations 
of  a  distillery  are  governed ;  for,  in  order  to  facilitate  the  supervision 
of  the  officer,  and  to  enable  him  to  trace  the  routine  of  processes  con- 
veniently, the  legislature  requires  that  every  pipe  for  the  conveyance 
of  water  shall  be  painted  black,  those  for  the  conveyance  of '  wort '  or 
*  wash '  red,  those  for  the  product  of  the  first  distillation  blue,  and 
those  for  the  finished  spirit  white.  Another  regulation  is,  that  what- 
ever may  be  the  size  and  arrangement  of  the  distillery,  ladders  and  all 
other  conveniences  shall  be  provided  for  the  easy  access  of  the  officer 
to  all  the  different  vessels. 

The  'wash-charger,'  into  which  the  wash  is  conveyed  from  the 
fermenting- vessels,  fa  a  large  iron  tank  or  closed  cistern,  capable  of 
containing  about  thirty  thousand  gallons.  By  the  express  terms  of  the 
law,  this  vessel  must  be  entirely  closed  in,  and  must  communicate  only 
with  the  fermenting-vessel  and  with  the  still,  so  that  nothing  can  flow 
into  it  except  from  the  former,  and  nothing  flow  out  of  it  except  into 
the  latter.  In  the  top  or  cover  is  a  small  hole,  about  an  inch  square, 
into  which  the  officer  dips  a  graduated  rod ;  the  object  being  to  deter- 
mine whether  the  quantity  entering  this  vessel  is  the  same  as  had  been 
contained  in  the  fermenting-backs.  The  officer  keeps  the  key  of  the 
cocks  or  valves  leading  into  and  from  this  vessel,  whereby  nothing  can 
enter  the  still  until  he  lias  unlocked  the  requisite  pipes.  Fig.  5  repre- 
sents one  of  the  two  large  wash-stills  into  which  the  wash  flows  from 
the  wash-charger.  This  is  a  copper  vessel  capable  of  containing  more 
than  twenty  thousand  gallons.  It  is  heated  by  a  fire  beneath,  and  is 
terminated  at  the  top  by  a  cover,  which  gradually  decreases  in  diame- 
ter, and  at  length  joins  the  *  worm,'  of  which  we  shall  presently  speak. 
The  still  is  formed  of  plates  of  copper  firmly  riveted,  and  otherwise  so 
contrived  as  to  be  air  and  water  tight. 

It  will  be  well  here  to  consider  briefly  the  nature  of  the  process 
carried  on  in  the  large  still.  The  '  wash '  conveyed  into  it  consists 
mainly  of  alcohol  and  water,  in  the  proportion  (generally)  of  about 
six  gallons  of  pure  alcohol,  or  twelve  gallons  of  '  proof  spirit/  in  a 
hundred  gallons  of  wash;  'proof  spirit'  being  composed  of  about 
equal  parts  of  alcohol  and  water.     Water  passes  off  in  the  form  of 
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vapour  at  a  temperature  of  212°;  while  alcohol  does  the  same  at  the 
low  temperature  of  about  180°;  and  the  distiller  avails  himself  of  this 
circumstance  to  effect  a  separation  of  the  two  liquids.  He  applies 
fire  to  the  still,  by  which  the  'wash'  is  gradually  heated;  and  when 
the  temperature  attains  180s,  the  alcohol  begins  to  vaporise  and  to 
ascend  to  the  top  of  the  still.  The  heat  is  kept  up  to  some  point 
between  the  two  extremes  of  180°  and  212°,  until  all  the  alcohol  has 
passed  off  in  the  state  of  vapour.  But  during  this  process,  partly  on 
account  of  the  restrictions  imposed  by  the  legislature,  and  partly 
through  the  scientific  difficulties  of  the  subject,  a  considerable  quantity 
of  water  passes  off  with  the  spirit  and  mingles  with  it  in  the  form  of 
vapour.  In  France,  where  the  operations  of  a  distillery  are  not  so 
rigidly  controlled  by  the  government  as  in  England,  improvements  in 
great  number  have  been  from  time  to  time  introduced,  with  a  view  of 
effecting  a  complete  separation  of  the  two  liquids  in  one  operation: 
to  what  extent  and  under  what  limitations  these  attempts  have  suc- 
ceeded, we  need  not  discuss  here ;  it  will  suffice  to  state  that  in  Eng- 
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land  so  much  aqueous  vapour  passes  over  with  the  alcohol  as  to  render 
the  latter  comparatively  weak.  When  all  the  alcoholic  ingredient  is 
distilled  from  the  wash,  the  latter,  under  the  name  of ( spent  wash,'  is 
conveyed  from  the  still  to  a  large  open  vessel  in  the  yard  of  the  dis- 
tillery. It  is  thence  carried  away  in  barrels  by  persons  who  keep 
cattle  or  pigs :  the  dry  food  of  these  animals,  being  sprinkled  with 
some  of  the  spent  wash,  acquires  a  fattening  quality,  which  gives  a 
value  to  the  liquid  after  it  has  ceased  to  possess  any  to  the  distiller. 
Many  distilleries  have  enormous  *  piggeries'  attached  to  them,  the 
grunting  inhabitants  of  which  are  fattened  on  these  dainties. 

But  it  may  now  be  asked,  what  becomes  of  the  alcoholic  vapour 
driven  off  by  the  heat  of  the  still  ?  The  answer  to  this  question  forms 
the  next  step  in  our  routine  of  processes.  In  the  frontispiece  is  seen 
a  very  large  cylindrical  vessel  near  the  chimney.  This  is  called  the 
*  worm-tub,'  and  contains  the  means  for  condensing  the  vapour  after 
the  latter  has  ascended  from  the  still.  This  large  vessel,  which  is 
between  thirty  and  forty  feet  in  height,  contains  a  worm,  or  coil  of  cop- 
per pipe,  circling  round  it  in  a  screw-like  form  from  top  to  bottom. 
The  pipe  is  not  much  less  than  two  feet  in  diameter  where  it  enters 
the  worm- tub,  but  gradually  diminishes  as  it  descends,  till  it  leaves 
the  vessel  with  a  diameter  of  less  than  two  inches.  The  vacant  space 
of  the  worm-tub,  not  occupied  by  the  pipe,  is  filled  up  with  water, 
which  is  constantly  flowing  in  from  a  water-tank,  or  '  liquor-back,'  at 
the  top  of  the  still-house, — an  overflow  from  the  top  being  necessarily 
provided  for.  All  the  vapour  which  ascends  from  the  still  passes  into 
and  through  this  worm  or  coil  of  pipe,  and  in  its  passage  becomes  con- 
densed into  a  liquid  by  the  coldness  of  the  water  contained  in  the 
worm-tub.  Whenever  vapour  is  condensed  into  liquid,  a  large  amount 
of  latent  heat  is  given  out ;  and  as  this  occurs  during  the  condensation 
of  the  vapour  in  the  worm,  the  water  in  the  worm-tub  becomes  gra- 
dually heated,  until  at  length  its  temperature  would  be*  such  as  to 
unfit  it  for  the  office  of  a  refrigerator,  were  there  not  a  constant  sup- 
ply of  cold  water  flowing  in,  and  an  equal  quantity  of  heated  water 
flowing  out  The  rate  of  change  is  so  regulated  as  to  keep  the  water 
in  the  worm-tub  at  as  low  a  temperature  as  possible.  There  is  another 
arrangement  of  worm  connected  with  one  or  two  of  the  stills,  although 
the  principle  is  the  same.  We  pass  up  through  the  still-house  to  the 
roof,  and  there  find  that  a  large  area  is  occupied  by  tanks  or  square 
cisterns,  through  which   cold  water   is   constantly  flowing  from   the 
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reservoir.  The  pipe  forming  the  worm  coils  round  and  round  in  these 
tanks,  gradually  parting  with  its  heat  to  the  water  by  which  it  is  sur- 
rounded, and  thus  condenses  the  spirituous  vapour  passing  through  the 
worm  from  the  still.  By  an  ingenious  arrangement  the  water,  when 
too  hot  for  the  purpose  of  condensation,  is  allowed  to  fall  on  the  float- 
boards  of  a  large  water-wheel,  which  thus  furnishes  moving-power  for 
some  of  the  pumps  in  the  still-house. 

The  liquid  which  flows  out  at  the  lower  end  of  the  worm  is  called, 
in  the  language  of  the  distillery,  *  low- wines :'  it  is  a  very  weak  kind 
of  spirit,  containing  all  the  alcohol  previously  existing  in  the  *  wash,' 
mingled  with  a  considerable  quantity  of  water.  As  we  shall  now  have 
to  speak  of  the  strength  of  spirit,  it  may  be  desirable  to  explain  the 
nature  of  the  standard  employed  by  the  Excise.  Alcohol  being  of  a 
lower  specific  gravity  than  water,  a  quart  or  any  other  quantity  of  the 
former  would  weigh  less  than  an  equal  quantity  of  the  latter;  and  any 
mixture  of  the  two  will  weigh  more  or  less  according  as  the  water  or 
the  alcohol  predominates.  The  Excise  adopts  as  a  standard  that  par- 
ticular mixture  of  alcohol  and  water  whose  weight  bears  to  that  of  an 
equal  bulk  of  distilled  water  at  a  medium  temperature  the  ratio  of 
twelve  to  thirteen :  that  is,  supposing  a  given  bulk  of  distilled  water 
weighed  thirteen  ounces,  then  an  equal  bulk  of  standard  spirit  will 
weigh  twelve  ounces.  This  particular  degree  of  alcoholic  strength  is 
called  *  proof  spirit/  and  is  the  standard  to  which  all  other  strengths 
are  referred :  it  consists  almost  exactly  of  one-half  pure  alcohol  and 
one-half  water.  The  strengths  of  all  mixtures  of  alcohol  and  water- 
called  by  the  general  name  of  spirits — are  ascertained  by  means  of 
their  specific  gravity,  and  this  is  determined  by  a  hydrometer,  of  which 
that  kind  known  as  '  Sikes's  Hydrometer '  is  used  by  the  Excise.  This 
instrument  is  capable  of  weighing  all  liquids  as  light  as  the  strongest 
spirits  of  wine,  or  as  heavy  as  water,  and  consequently  all  mixtures  of 
the  two.  The  scale  of  the  instrument  is  graduated,  and  these  gradua- 
tions are  said  to  be  'above  proof  or  'below  proof,'  according  as  they 
indicate  a  degree  of  strength  above  or  below  that  of  *  proof  spirit  9» 
4 100°  below  proof  is  equivalent  to  pure  water,  while  '70°  above 
proof  is  about  equivalent  to  the  strongest  spirit  ever  produced  by 
distillation.  When  the  strength  exceeds  *  43°  above  proof,'  the  liquid 
is  known  by  the  name  of  spirits  of  wine,  and  constitutes  the  strongest 
form  in  which  spirit  is  presented  to  u«,  except  in  the  refined  operations 
of  the  chemist's  laboratory. 
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These  explanations  will  enable  us  to  allude  to  the  strength  of  spirits 
in  the  language  of  the  distillery.  We  may  proceed  to  state,  then,  that 
the  'low-wines  '  leave  the  worm  of  the  wash-still  at  a  strength  very 
many  degrees  '  below  proof,'  in  consequence  of  the  large  quantity  of 
water  mingled  with  the  alcohol.  The  blue  pipe  which  emerges  from 
the  worm-tub,  and  which  contains  the  '  low-wines,'  terminates  in  the 
curious  piece  of  apparatus  represented  in  Fig.  6.  This  apparatus  is 
called  the  '  worm-safe,'  and  is  intended  to  afford  the  means  of  testing 


the  clearness  and  strength  of  the  liquid  flowing  through  it.  The 
liquid  flows  from  the  end  of  the  pipe  into  a  hollow  glass  globe  re- 
ceiver, and  from  thence  flows  hack  through  a  larger  pipe  concentric 
with  the  former.  By  turning  a  small  handle,  n  small  portion  of  the 
liquid  is  made  to  pass  into  all  upright  cylindrical  glass  vessel  two 
or  three  inches  in  diameter;  and  into  this  cylinder  the  hydrometer 
is  introduced  for  measuring  the  strength  of  the  liquid. 
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From  the  worm-safe  the  low-wines  flow  into  vessels  called  *  low- 
wine  receivers,'  the  stronger  portion  being  allowed  to  flow  into  one 
receiver,  and  the  weaker  into  another.  These  receivers,  like  all  the 
other  vessels  employed  in  a  distillery,  are  under  the  control  of  the 
excise-officer,  who  ascertains  the  quantity  and  the  strength  of  the  low- 
wines  obtained  by  distillation.  From  the  quantity  and  the  specific 
gravity  can  be  ascertained  the  amount  of  *  proof  spirit '  contained  in 
the  low- wines  receiver,  and  this  amount  is  entered  as  a  check  against 
the  operations  in  other  parts  of  the  process. 

The  *  low-wines,'  being  much  too  weak  for  any  of  the  ordinary  pur- 
poses of  spirit,  have  to  be  re-distilled,  as  a  means  of  driving  off  a  con- 
siderable proportion  of  water.  This  re-distillation  is  effected  in  other 
vessels  called  '  low-wine  stills,'  or  sometimes  *  spirit-stills.'  But  here 
some  degree  of  complication  occurs,  of  which  we  can  only  speak  in  a 
general  way.  Provided  all  the  wash  be  distilled  in  the  wash-still,  and 
the  product  collected  in  the  low-wines  receivers,  the  Excise  allows  the 
distiller  a  certain  latitude  as  to  the  subsequent  distillations  in  the 
spirit-still.  He  may  redistil  over  and  over  again,  with  a  view  to  im- 
prove the  quality  of  his  spirit,  or  to  economize  ingredients,  provided 
the  officer  can  retain  throughout  the  means  of  determining  that  all  the 
spirit  obtainable  from  the  wash  is  ultimately  collected  in  the  spirits- 
receiver,  and  that  none  is  so  collected  but  what  can  be  thus  accounted 
for.  This  latitude  seems  to  have  been  allowed  to  the  distiller  partly 
because  a  portion  of  the  spirit,  redistilled  from  the  low-wines,  possesses 
a  disagreeable  odour  and  flavour,  which  must  by  some  means  be  re- 
moved, and  which  the  distiller  may  devise  the  means  for  removing 
more  effectually  if  allowed  to  exercise  his  judgment  in  the  matter. 
These  impure  portions  of  the  spirit,  which  are  called  '  feints,'  or 
*  faints,'  and  which  derive  their  peculiar  quality  principally  from  a 
foetid  oil  yielded  by  the  husks  of  the  grain,  are  collected  in  separate 
receivers,  and  are  thence  reconveyed  to  the  spirit-still  to  be  redistilled. 
At  this  point  in  the  proceedings,  therefore,  each  distiller  is  enabled  to 
exercise  his  judgment,  and  apply  the  results  of  his  experience  in  the 
management  of  his  distillery  :  hence,  too,  arise  the  distinctions  between 
strong  and  weak  '  low-wines,'  and  strong  and  weak  '  feints'— distinctions 
made  to  further  the  views  of  the  distiller.  It  will  be  sufficient  for 
our  present  purpose,  however,  to  state  generally,  that  one  distillation 
in  the  wash-still  converts  all  the  alcoholic  portion  of  the  wash  into  low- 
wines  ;  and  that  one  distillation  in  the  spirit-still  converts  the  greater 
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part  of  the  low-wines  into  spirits,  the  remaining  portion  requiring  a 
third  distillation. 

We  had  occasion  to  speak  of  two  different  modes  of  condensing  the 
vapour  adopted  at  the  distillery,  and  have  now  to  describe  a  third. 
The  spirit-still  is  surmounted  by  a  tall  copper  cylinder,  the  interior  of 
which  contains  a  number  of  small  pipes ;  cold  water  is  kept  constantly 
flowing  through  these  pipes,  so  adjusted  to  the  heat  of  the  cylinder  as 
to  maintain  a  pretty  constant  temperature  of  180°  or  190°.  Now  as 
the  vapour  rises  from  the  still  into  the  cylindrical  condenser,  and  comes 
in  contact  with  the  inner  pipes,  the  aqueous  portion  falls  down  again 
into  the  still  in  the  form  of  water,  being  unable  to  maintain  the  va- 
poric  form  when  in  contact  with  substances  at  so  low  a  temperature 
as  190°.  But  the  alcoholic  portion  remains  in  the  state  of  vapour  at 
that  temperature,  and  passes  off  into  the  worm  of  the  still,  there  to  be 
condensed  into  spirit. 

We  have  spoken  only  of  one  *  safe '  for  the  exhibition  and  testing 
of  the  distilled  product  But  there  are  four  such  in  the  distillery  to 
which  our  attention  is  directed :  they  are  arranged  two  on  either  side 
of  a  convenient  platform,  raised  a  few  steps  above  the  floor  of  the 
still-room,  and  are  adapted  to  receive  the  various  kinds  of '  low-wines,' 
4  feints,'  and  '  spirits,'  as  they  proceed  from  the  condensing- worms  to 
the  respective  receivers. 

The  spirit-receiver  is  a  vessel  under  the  especial  supervision  of  the 
excise  officers,  since  the  final  adjustment  of  duty  is  regulated  by  the 
quantity  and  strength  of  the  contents  of  this  receiver.  We  have  be- 
fore stated  that  the  officer  gauges  the  quantity  and  specific  gravity  of 
the  worts  in  the  fermenting-back,  and  calculates  the  quantity  of  proof 
spirit  which  ought  to  be  charged  for  therein,  amounting  to  twelve  gal- 
lons of  proof-spirit  from  one  hundred  gallons  of  wort  when  the  latter 
lias  a  specific  gravity  of  1*060.  He  also  gauges  the  quantity  and 
strength  of  the  proof-spirit  in  the  '  low-wines,'  in  the  feints,  and  lastly 
in  the  finished  spirits,  with  a  view  to  let  one  method  act  as  a  check 
to  the  other.  The  duty  is  paid  on  the  actual  quantity  of  proof-spirit 
in  the  spirit-receiver ;  but  should  this  prove,  on  an  average  of  a  twelve- 
month, to  be  less*  than  the  quantity  estimated  by  the  gauge  of  the  worts 
or  wash,  the  distiller  has  to  pay  up  the  deficiency :  if,  on  the  contrary, 
there  is  an  excess,  the  Excise  retains  the  benefit  of  that  excess.  It  was 
itated  in  evidence  given  before  a  Committee  of  the  House  of  Commons 
on  Distillation,  a  few  years  ago,  that  the  quantity  of  proof-spirit  pro- 
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duced  is  generally  rather  over  than  under  the  quantity  estimated  from 
the  wash ;  but  that  the  estimate  is  a  very  near  approximation  as  a 
general  average.  If  the  spirit  in  the  receiver  is  *  over-proof,'  an  in- 
creased rate  of  duty  is  not  charged,  hut  the  spirit  is  hypothetically 
increased  in  quantity  to  the  requisite  dilution,  and  then  the  duty  ap- 
plied. Suppose,  for  example,  there  is  one  hundred  gallons  of  spirit 
25°  over-proof;  this  implies  that  if  twenty-five  gallons  of  water  were 
added  the  mixture  would  be  at  proof;  the  distiller  is  thereupon 
charged  duty  on  one  hundred  and  twenty-five  gallons  of  proof-spirit. 

From  the  spirit-receiver,  the  spirit  passes  to  the  store-warehouse,  a 
long  building  situated  in  the  western  part  of  the  distillery.  Here  are 
ranged  seven  or  eight  large  store-vats,*  numbered  (as  most  of  the  ves- 
sels are  required  by  law  to  be  in  a  distillery)  and  inscribed  with  their 
liquid  capacity.  This  store-room  is  provided  with  the  requisite  con- 
veniences for  filling  casks  from  the  store-vats,  and  for  despatching 
them  from  the  distillery.  As  spirit  does  not,  like  beer,  improve  by 
being  kept  in  store  for  a  considerable  period,  there  is  no  necessity  for 
that  vast  array  of  vats  which  forms  such  an  object  of  wonder  at  the 
great  porter-breweries ;  and  as  spirit  is,  bulk  for  bulk,  twelve  or  fif- 
teen times  dearer  than  porter,  a  small  establishment  of  barrels, 
waggons,  horses,  &c.  will  be  adequate  for  the  business  of  a  large 
distillery. 

Rectifying  and  Compounding. 

Let  us  now  recapitulate  the  steps  through  which  we  have  traced 
the  production  of  spirit.  In  the  first  place  the  grain — consisting  of 
any  of  the  usual  varieties,  and  cither  raw  or  malted — is  crushed  or 
ground,  as  a  means  of  allowing  hot  water  to  act  more  readily  on  the 
farinaceous  ingredient.  In  the  next  place  this  grain  is  mashed  with 
water  till  a  heavy  liquid  called  '  worts '  is  extracted.  Then  the  *  worts' 
are  fermented,  by  which  the  saccharine  principle  is  converted  into 
alcohol ;  and  lastly,  this  alcohol  is,  by  repeated  distillations,  separated 
from  the  greater  portion  of  the  water  with  which  it  had  been  com- 
bined. The  result  is  called  '  plain  British  spirits.'  But  we  have  not 
yet  done  with  it ;  we  have  yet  to  trace  it  through  the  hands  of  another 
manufacturer. 

The  liquid  so  highly  valued  in  science  as  '  spirit  of  wine,'  the  various 
forms  of  spirituous  liquors  known  as  hollands,  whiskey,  gin,  British 
brandy,  &c,  and  the  cordials  known  as  peppermint,  cloves,  aniseed, 
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&c.,  are  produced  by  the  Rectifier  from  plain  spirit  purchased  by  him 
from  the  Distiller.  This  is  a  distinction  which  we  have  not  hitherto 
had  an  opportunity  of  explaining.  As  a  means  of  preventing  any  sur- 
reptitious proceedings  in  respect  of  duty,  the  excise  laws  prohibit  the 
carrying  on  of  two  distilleries,  or  one  distillery  and  a  rectifying  esta- 
blishment, within  a  quarter  of  a  mile  of  each  other.  They  also  limit 
the  quantity  of  spirit  which  the  distiller  may  sell  to  a  minimum  of 
eighty  gallons  at  one  time,  with  which  must  be  given  a  ( permit'  As 
a  general  rule  we  may  state  that  British  spirit  (we  exclude  mention  of 
Scotch  and  Irish  wliiskey,  as,  although  plain  malt-spirit,  they  are  regu- 
lated by  clauses  in  the  act  applying  specially  to  them)  is  but  little 
known  in  the  form  in  which  it  leaves  the  distillery,  since  it  receives 
from  the  hands  of  the  rectifier  the  peculiar  properties  by  which  it  is 
rendered  familiar.  The  person's  name  often  attached  to  spirituous 
liquors,  .as  a  guarantee  for  the  quality,  is  the  name  not  of  the  distiller, 
but  of  the  rectifier.  There  are  only  six  distilleries  in  the  vicinity  of 
London,  and,  we  believe,  no  more  than  nine  in  the  whole  of  England ; 
all  the  other  establishments  called  by  that  name,  being  places  where 
die  spirit,  made  from  the  malt  or  grain  by  the  distiller,  is  redistilled, 
'  rectified '  or  purified,  and  compounded  with  various  vegetable  sub- 
stances to  impart  flavour. 

Among  the  rectifying  distilleries  in  the  metropolis  we  have  availed 
ourselves  of  permission  to  visit  that  of  Messrs.  Stephen  Child  and 
Son,  in  Trinity  Street,  Southwark,  a  peculiarly  elegant  and  scientific 
establishment,  in  which  the  resources  of  modern  science  are  brought 
to  bear  on  the  particular  branch  of  manufacture  with  much  tact  and 
discrimination.  This  distillery  has  been  recently  erected  on  a  plot  of 
ground  belonging,  we  believe,  to  the  Trinity  House ;  and  in  virtue  of 
t  stipulation  that  the  building  should  be  an  architectural  ornament  to 
the  spot,  the  exterior  has  been  made  one  of  the  most  highly  decorated 
in  that  part  of  the  metropolis :  indeed  its  facade  would  bear  compan- 
ion with  most  of  the  West-end  club-houses. 

This  distillery  consists  of  a  square  court-yard  surrounded  by  build- 
ings. The  eastern,  western,  and  southern  sides  comprise  various  offices 
rod  buildings  of  a  subsidiary  character,  such  as  warehouses,  waggon- 
sheds,  stables,  harness-rooms,  &c. ;  while  the  northern  side  comprises 
the  building  in  which  all  the  operations  of  the  distillery  are  carried 
on.  This  latter  is  surmounted  by  an  ornamental  chimney,  which  is 
likely  long  to  retain  its  cleanly  appearance,  for  nearly  all  the  smoke 
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produced  by  the  furnaces  is  consumed ;  a  principle,  the  further  adop- 
tion of  which  in  our  manufactories  would  be  a  step  of  incalculable 
benefit.*  We  shall  best  describe  the  arrangement  of  the  various 
parts  of  the  building  by  tracing  the  progress  of  the  spirit  through 
them. 

The  raw  spirit  is  sold  by  the  distiller  to  the  rectifier  in  two  different 
strengths,  viz.  25°  over-proof,  and  1 1°  over-proof,  both  of  which  are 
rigorously  fixed  by  the  legislature.  The  spirit  is  brought  to  the  rec- 
tifier in  casks  belonging  to  the  distiller,  with  an  excise  permit ;  and  an 
officer  visits  the  rectifying  distillery  to  see  that  all  the  spirits  received 
there  have  paid  duty :  beyond  this  point  the  excise  laws  do  not  control 
the  rectifier,  except  in  one  or  two  minor  points.  Supposing  a  cask  of 
raw  spirits  to  be  conveyed  to  Messrs.  Child's  establishment,  it  is  hoisted 
into  a  large  square  room  called  the  warehouse,  lined  on  two  sides  with 
rows  of  store- vats,  and  opening  into  the  still-room.  The  cask»is  rolled 
upon  a  weighing-machine,  which  is  connected  to  a  very  ingeniously 
constructed  steelyard,  whereby  the  weight  of  the  spirit  and  cask  is 
determined.  The  empty  cask  being  afterwards  weighed,  affords  the 
means  of  determining  the  exact  weight  of  the  spirit ;  after  which  a 
reference  to  a  thermometer  and  to  a  printed  table  shows  the  exact 
number  of  gallons  of  spirit.  The  weighing-machine  being  level  with, 
and  indeed  forming  part  of  the  floor,  and  the  steelyard  being  portable, 
the  necessity  for  heavy  scales  is  wholly  obviated. 

When  the  full  cask  has  been  weighed,  it  is  rolled  over  an  opened 
trap-door  in  the  floor,  the  bung  is  removed,  an  air-vent  is  opened,  and 
the  spirit  flows  out  into  a  store-vat  placed  in  the  room  beneath  for  its 
reception.  This  trap-door  is  provided  with  means  for  saving  any 
alcoholic  vapour  which  may  rise  from  the  spirit  beneath.  We  next 
proceed  to  the  underground  vaults,  where  we  see  a  range  of  store-vats 
for  the  reception  of  raw  spirit,  preparatory  to  the  rectifying  processes ; 
and  from  thence  we  trace  the  spirit,  by  means  of  pipes,  to  the  still- 
room,  an  apartment  small  in  dimensions,  but  full  of  scientific  appli- 
ances. On  one  side  of  this  room  we  see  a  large  iron  tank,  about  thirty 
feet  long  and  ten  high :  this  is  divided  into  four  compartments,  and 
serves  as  a  worm-tank  for  containing  ihc  cold  water  with  which  the 


*  A  society,  having  for  its  object  the  furtherance  of  Metropolitan  improvements,  is 
at  the  present  time  laudably  engaged  in  impressing  this  most  important  subject  on  the 
attention  of  manufacturers;  and,  it  is  to  be  hoped,  with  a  prospect  of  ultimate  success. 
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spirit  is  condensed.  Immediately  in  front  of  this  is  a  range  of  four 
stills,  one  for  gin,  one  for  spirit  of  wine,  one  for  British  brandy  and 
British  rum,  and  one  for  cordials.  These  stills  are  not  heated  by  open 
fires,  but  by  steam ;  a  layer  or  thin  stratum  of  steam  being  allowed  to 
act  on  the  lower  half  of  each  still,  something  on  the  principle  of  a 
sugar-boiler.  The  6team  for  this  purpose  is  generated  in  two  large 
cylindrical  boilers,  heated  by  smoke-consuming  furnaces  in  which 
Merthyr  Tydvil  coals  are  burned,  the  steam-pipes  being  covered  with 
non-conducting  substances  to  prevent  the  loss  of  heat 

Supposing  the  spirit  is  to  be  converted  into  gin,  one  of  die  stills  is 
seven-tenths  filled  from  the  store-vats,  and  steam  is  admitted  to  act  on 
the  still.  The  contents  ascend  in  vapour,  which  is  afterwards  con- 
densed in  the  worm-tanks.  This  distillation  is  the  rectifying  of  the 
spirit,  by  which  a  certain  portion  of  essential  oil  is  removed  from  it. 
Then  ensues  the  compounding,  which  is  a  re-distillation  with  certain 
herbs,  berries,  and  seeds,  in  order  to  impart  the  particular  flavour 
whereby  the  liquid  is  known.  Whatever  may  be  the  strength  of 
the  spirit  when  it  comes  into  the  hands  of  the  rectifier,  he  reduces 
it,  when  in  the  form  of  gin,  to  a  strength  not  greater  than  17°  under- 
proof. 

If  spirit  of  wine  is  to  be  made,  the  crude  spirit  is  pumped  into'a 
still  whose  upper  part  consists  of  a  vertical  cylinder,  containing  a  large 
number  of  pipes.  The  vapour  ascending  these  pipes,  and  the  pipes 
being  surrounded  by  water  at  about  180°,  the  arrangement  effects  (on 
the  principle  we  have  before  explained)  so  extensive  a  separation  be- 
tween the  alcoholic  and  aqueous  vapour,  that  spirit  can  be  obtained  as 
high  as  62°  over-proof.  It  must,  by  law,  be  as  strong  as  43°  over-proof; 
but  the  saleable  strengths  are  from  about  54°  to  60°. 

If  British  brandy,  British  rum,  or  cordials  are  to  be  made,  the  spirit 
is  redistilled  with  various  vegetable  substances  calculated  to  impart 
the  requisite  flavour.  By  an  ingenious  arrangement,  patented,  we 
believe,  by  Messrs.  Pontifex,  the  alcoholic  vapour,  instead  of  con- 
densing in  the  worm- tank,  passes  into  a  flavouring-vessel  containing 
the  ingredients,  so  as  to  imbibe  the  qualities  of  those  ingredients 
while  flondensing :  it  is  again  converted  into  vapour,  and,  then  passes 
through  the  worm-tank,  to  be  finally  condensed  in  the  usual  way. 

All  the  various  liquors,  as  condensed  in  the  worm,  are  con- 
ducted by  pipes  into  store-vats  contained  in  a  different  part  of  the 
building;  but  in  their  way  thither  they  pass  through  hollow  vessels 
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called  '  safes,'  similar  in  object  and  in  principle  to  those  employed 
at  Messrs.  Smith's,  but  differing  in  construction.  In  the  still-room  is 
also  kept  a  powerful  hydraulic  press,  capable  of  exerting  a  pressure  of 
a  hundred  and  fifty  tons :  this  is  employed  for  pressing  some  of  the 
fruits  used  in  the  preparation  of  cordials,  such  as  raspberry  and  cherry- 
brandy.  In  the  upper  part  of  the  building  is  a  store-room  for  the 
cinnamon,  peppermint,  cloves,  aniseed,  juniper-berries,  and  various 
berries,  seeds,  and  fruits  used  in  the  preparation  of  cordials,  and  in 
flavouring  the  various  kinds  of  spirit,  together  with  the  requisite  appa- 
ratus for  preparing  them  for  the  still. 

In  every  part  of  this  establishment  the  arrangements  for  the  econo- 
mising of  heat  are  very  complete.  We  have  said  that  the  furnaces 
consume  nearly  all  their  own  smoke.  This  is  effected  by  supplying 
fuel  in  such  a  manner,  that  the  smoke  from  the  new  coal  must  pass 
over  highly  heated  fuel  before  it  can  reach  the  chimney,  whereby 
nearly  all  the  carbon  is  brought  into  profitable  employment.  The 
stills,  too,  are  not  only  heated  by  steam,  brought  from  boilers  in  pipes 
covered  with  non-conducting  substances,  but  the  heat  of  this  steam  when 
condensed  is  even  saved.  A  small  apparatus  called  a  *  condensing-box '  is 
placed  in  the  still-room  for  this  purpose,  and  acts  as  follows : — As  fast  as 
the  steam,  admitted  into  a  hollow  jacket  round  the  bottom  of  each  still, 
becomes  condensed  into  water  by  the  lower  temperature  of  surround- 
ing bodies,  this  hot  water  flows  into  a  cylindrical  cavity  in  which  a 
heavy  circular  stone  moves  up  and  down.  This  stone  is  exactly  ba- 
lanced by  a  weight  at  the  other  end  of  a  lever,  so  that  a  small  power 
suffices  to  move  the  stone.  The  hot  water,  filling  the  space  beneath 
the  stone,  gradually  raises  it,  and  in  so  doing  acts  upon  a  catch  which 
opens  a  valve,  and  allows  all  the  water  to  descend  into  the  boiler  in 
the  room  beneath.  Thus  all  the  heat  contained  in  the  condensed  steam 
is  effectually  preserved. 

The  boilers,  steam-engines,  and  pumps,  employed  in  the  various 
operations  of  the  establishment,  are  all  of  the  most  modern  forms, 
and  are  arranged  with  singular  economy  of  space,  each  being  placed 
within  a  very  few  feet  of  the  spot  where  its  power  is  to  be  practically 
applied. 
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There  exists — not  only  between  malt  liquors  and  spirits,  as  explained 
in  the  last  two  articles,  but  between  all  the  dissimilar  liquids  bcer-i 
spirit*,  vinegar,  and  wine — a  connexion  little  supposed  by  the  majority 
of  those  who  use  them.  Who  would  expect,  unless  he  had  attended 
somewhat  closely  to  the  matter,  that  the  same  corn  which  yields  our 
quartern  loaves  may  be  made  to  yield  spirit,  and  beer,  and  vinegar,  by 
particular  processes?  Or  that  wine,  cyder,  beer,  malt,  fruit,  sugar, 
and  molasses,  are  all  capable  of  yielding — and  many  of  them  are  actu- 
ally made  to  yield,  in  manufacture — that  very  distinct  and  peculiar 
liquid,  vinegar?  These  are  remarkable  instances  of  vegetable  che- 
mistry, or  of  the  changes  which  heat  and  other  agents  produce  in  veget- 
able substances.  The  full  explanation  of  all  these  changes  forms  one 
of  the  most  difficult  branches  of  science ;  but  the  manufacturing  ar- 
rangements are  capable  of  being  described  in  a  general  manner,  without 
involving  the  delicate  and  complicated  reasonings  of  the  chemical 
philosopher.  Having,  in  connexion  with  the  last  two  "  visits,"  been 
enabled  to  describe  the  brewing  and  distilling  processes  and  arrange- 
ments whereby  beer  and  spirits  are  produced,  we  may  now  appro- 
priately notice  in  a  similar  manner  the  Vinegar-manufacture.  It 
happens,  too,  that  the  firm  who  have  liberally  afforded  the  facilities  for 
this  purpose,  viz.,  Messrs.  Beaufoy  of  South  Lambeth,  are  not  only 
malt-vinegar  makers,  but  also  manufacturers  of  "Sweets,"  or  as  they 
are  more  generally  termed  "British  Wines."  Thus  the  same  visit 
will  enable  us  to  gather  a  little  information  respecting  the  production 
of  wine. 

The  vinegar-manufactories  are  but  few  in  number.  There  arc 
reasons,  applying  to  these  establishments  as  well  as  to  porter-breweries 
and  distilleries,  why  competition  cannot  be  carried  to  so  great  an  ex- 
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tent  as  in  smaller  undertakings.  The  "plant,"  or  assemblage  of 
apparatus,  is  very  costly,  and  the  skill  required  in  the  manufacture 
considerable.  In  a  Report  presented  by  the  Commissioners  of  Excise 
Inquiry  a  few  years  ago,  it  was  stated  that  the  number  of  vinegar- 
makers  in  the  United  Kingdom  is  forty-eight 

Of  the  five  principal  vinegar- works  in  the  metropolis,  four  are  situ- 
ated on  the  Surrey  side  of  the  water.  Messrs.  Beaufoy's  establishment 
formerly  oceupied  the  site  of  the  present  southern  approach  to  Wa- 
terloo Bridge,  and  was  removed  thence  to  Vauxhall  in  consequence  of 
the  building  of  the  bridge.  The  present  works  are .  located  in  South 
Lambeth,  between  Vauxhall  and  the  Clapham  Road,  and  occupy  a  con- 
siderable area  of  ground.  In  this,  as  in  most  other  large  works,  the 
entrance  gates  open  into  a  court-yard  or  area,  portions  of  which  are 
occupied  by  buildings  wherein  the  manufacturing  processes  are  car- 
ried on.  Glancing  along  the  left  boundary  of  the  court,  we  see,  in 
the  first  place,  an  excise  office,  fitted  up  for  the  convenience  of  the 
officers  always  more  or  less  in  attendance  at  a  vinegar- factory  (as  in 
distilleries,  soap-works,  glass-works,  &c.)  by  whom  the  amount  of 
duty  accruing  on  the  manufactured  product  is  ascertained.  Beyond 
this  is  the  *  shipping  department,'  or  counting-house  for  the  manage- 
ment of  all  matters  connected  with  the  coasting  trade  and  the  reception 
of  materials ;  and  ii\  front  is  a  weighing-machine.  Adjacent  to  this 
is  the  *  chemical-room,'  for  the  prosecution  of  experiments,  and  the 
analysis  of  liquids,  arising  out  of  or  connected  with  the  operations  of 
the  establishment  Ranges  of  stabling  occupy  a  further  portion  of  this 
line  of  buildings  ;  and  the  remainder  consist  of  fermenting-rooms  con- 
nected with  the  manufacture. 

On  the  right  of  the  court-yard  are  counting-houses  and  offices ;  be- 
yond which  the  width  of  the  court  greatly  increases.  Immediately  in 
front  is  the  main  building  wherein  the  manufacture  is  carried  on,  and 
the  successive  stories  of  which  exhibit  a  very  varied  assemblage  of 
apparatus.  Beginning  at  the  top  floor,  we  find  this  appropriated  as 
store  rooms,  for  the  malt  used  in  the  vinegar  manufacture,  and  the 
sugar  and  fruit  for  the  wine  manufacture.  In  various  rooms  and  com- 
partments of  the  upper  part  of  the  building  are  machines  for  grinding 
and  crushing  malt,  fruit,  and  sugar,  and  all  the  arrangements  antece- 
dent to  what  we  may  term  the  chemical  portions  of  the  several  pro- 
cesses. At  a  lower  level  we  find,  from  the  numerous  pipes  extending 
in  all  directions,  that  liquids  are  here  brought  to  act  upon  the  dry  in- 
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gradients.  Here,  too,  are  large  coppers  or  boilers  for  hot  water; 
mash-tans,  similar  to  those  used  by  brewers ;  and  conduits  for  liquids 
both  into  and  out  of  these  vessels.  On  the  ground-floor  the  apparatus 
marks  a  still  more  advanced  stage  of  the  manufacture :  here  are ( under- 
back  s  '  and  '  jack-backs,'  a  refrigerator  or  cooling  machine,  a  range 
of  fermenting  tuns,  another  range  of  wine-presses,  and  other  vessels 
and  machines  pertaining  to  the  two  branches  of  manufacture. 

Beyond  this  building,  which  is  known  as  the  ( Brewhouse,'  is  another 
called  the  '  stoves,'  or  the  *  stove-room,'  kept  carefully  closed  on  all 
sides,  and  brought  to  a  considerable  heat  within,  for  the  furtherance  of 
a  very  delicate  part  of  the  process  of  vinegar-making.  Near  this  are 
buildings  connected  with  one  or  two  other  branches  of  manufacture 
carried  on  by  the  same  firm,  which  we  shall  not  here  notice  further 
than  to  say  that  Messrs.  Beaufoy  are  also  '  millers '  and '  drug-grinders.' 
A  detached  building  in  a  more  remote  part  of  the  yard  serves  as  a 
store-house,  the  internal  arrangements  of  which  exhibit  a  specimen  of 
very  careful  and  minute  classification.  It  is  a  feature  in  the  esta- 
blishment to  make  and  repair  on  the  premises  as  many  of  the  imple- 
ments and  apparatus  employed  as  possible.  Hence  a  considerable 
quantity  of  materials  is  always  in  requisition  ;  and  these  are  under  the 
especial  control  of  a  storekeeper.  The  whole  of  the  buildings  of  the 
factory  are  classified  into  certain  departments,  each  of  which  is  placed 
under  distinct  superintendence ;  and  the  heads  of  the  departments  are 
charged  with  the  quantity  of  stores  and  materials  supplied  by  the  store- 
keeper. The  weight  and  number  of  all  stores  supplied  being  entered 
in  a  book,  as  well  as  the  department  to  which  they  are  supplied,  the 
principals  can  thus  at  any  time  ascertain  the  amount  of  consumption  in 
any  one  department.  Lead  and  colours,  brushes  and  pots,  for  plumbers 
and  painters ;  nails  and  screws,  &c.  for  carpenters ;  hoop  iron  for 
coopers ;  various  tools  and  implements  for  smiths — indeed  materials 
and  tools  for  half  a  dozen  different  trades,  are  here  congregated.  Fac- 
tory visitors  may  frequently  notice  this  feature  in  large  establishments, 
where  a  well-planned  system  of  economy  leads  to  the  employment, 
within  the  factory,  of  a  number  of  artisans  not  directly  concerned  with 
the  manufacture  carried  on.  All  this  is  regulated  by  a  well-known 
principle  in  the  division  of  labour,  which  can  only  be  developed  where 
a  large  number  of  persons  is  employed. 

Behind  the  store-house,  and  extending  to  a  considerable  distance,  is 
the  vinegar-field^  a  remarkable  feature  in  most  vinegar- works.     Here 
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the  eye  glances  over  many  hundreds  of  casks,  all  ranged  in  parallel 
rows,  and  elevated  to  equal  heights  from  the  ground  on  wooden  bars 
resting  on  brick  piers.  A  pathway  lies  open  between  each  pair  of 
rows  of  casks ;  and  at  intervals  in  these  paths  are  openings  or  valves, 
forming  channels  of  communication,  to  which  we  shall  allude  more  par- 
ticularly hereafter. 

Returning  from  the  vinegar-field,  we  find  on  the  south  side  of  the 
open  court  the  workshops  for  the  various  artisans  alluded  to  above. 
There  is  one  shop  for  blacksmiths,  another  for  millwrights  and  engi- 
neers ;  another  for  plumbers,  a  fourth  for  carpenters,  a  fifth  for  wheel- 
wrights. The  cooperage  is  more  extensive  than  any  of  these,  for  all 
the  casks  employed  in  the  vinegar  and  wine  departments  are  both  made 
and  repaired  within  the  premises.  On  the  same  side  of  the  open  court, 
but  nearer  to  the  entrance,  are  buildings  more  particularly  connected 
with  the  staple  manufacture  of  the  place.  One  of  these  is  called  the 
Rape-shed,  and  is  filled  with  numerous  bulky  vessels  in  which  the 
finishing  processes  of  the  vinegar-manufacture  are  carried  on ;  so  bulky, 
indeed,  that  some  of  them  admit  of  comparison  with  the  giant  vats  at 
Barclay's  brewery.  Another  of  these  buildings  is  the  '  sending-out 
warehouse,'  where  the  vinegar,  after  the  completion  of  the  manufacture, 
is  consigned  to  store-vats  ranged  round  the  wall,  and  thence  drawn  off 
into  casks  for  sale.  The  interior  of  this  building  is  represented  in 
Fig.  1.  A  somewhat  similar  building  is  the  wine  store  warehouse, 
where  the  British  wines  are  stored  and  drawn  into  casks. 

We  may  finish  our  tour  of  the  premises  by  remarking  that  the  water 
required  for  the  establishment  is  furnished  by  an  Artesian  well ;  and 
that  there  are  three  steam-engines  for  pumping  the  water,  pumping 
the  liquids  in  various  stages  of  preparation  from  one  vessel  to  another, 
grinding  the  malt,  &c.  There  is  a  range  of  waggon-sheds  too ;  and 
two  fire-engines  for  the  protection  of  the  premises.  The  large  open 
areas  of  the  court  and  the  vinegar-field,  with  the  various  buildings  sur- 
rounding them,  together  occupy  about  eight  acres. 

It  may  now  be  well,  in  attempting  to  describe  the  operations  carried 
on  in  these  buildings,  to  keep  them  wholly  separate,  and  to  offer  what 
we  have  to  say  concerning  vinegar,  before  we  speak  of  British  wine. 
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The  Vinegar  Manufacture. 

At  the  beginning  of  this  paper  it  was  stated  that  vinegar  may  be 
produced  from  many  substances  apparently  wholly  dissimilar.  It  is 
not  only  that  they  may  be,  but  they  are  so  in  practice ;  for  one  manu- 
facturer uses  one  ingredient,  one  another.  Messrs.  Beaufoy's  is  a 
mo/l-vinegar  factory,  where  the  vinegar  is  produced  from  precisely  the 
same  substance  as  that  whence  the  Highlander  makes  his  whiskey.  The 
theory  of  fermentation  is  one  of  the  most  refined  points  of  scientific  in- 
vestigation ;  but  it  may  be  remarked,  as  a  general  clue  to  the  apparent 
discrepancies  in  the  materials  of  the  vinegar  manufacture,  that  alcohol, 
or  spirit,  is  capable  of  being  distilled  from  sugar,  from  fruit,  from  grain, 
and  other  vegetable  substances ;  and  that  whatever  yields  spirit,  may  also 
be  made  to  yield  vinegar,  by  a  different  mode  of  procedure.  Indeed  the 
acetous  fermentation,  whereby  vinegar  is  produced,  follows  very  closely 
on  the  vinous,  whereby  spirit  results ;  and  it  is  often  difficult  to  stop 
at  the  one  and  prevent  the  occurrence  of  the  other.     When  we  hear  of 

*  sour '  beer  or  *  sour  '  wine,  we  may  regard  these  as  instances  that  the 
acetous  fermentation  has  commenced,  or  that  our  beer  or  wine  actually 
contains  some  vinegar ;  indeed  the  French  name  riVi  aigre  (sour  wine) 
points  significantly  to  one  source  whence  the  acid  is  produced. 

Dismissing  any  discussion  of  the  question  why  one  manufacturer 
selects  one  ingredient  and  one  another,  we  proceed  to  the  details  of  the 
malt-vinegar  manufacture,  as  exemplifying  most  of  the  principles 
involved. 

What  constitutes  malt  is  pretty  generally  known,  and  has  been 
before  alluded  to ;  but  it  may  be  added  here,  that  the  process  of  malt- 
ing changes  the  character  of  the  grain  by  converting  some  of  the  starch 
contained  in  the  barley  into  sugar,  and  facilitating  the  similar  con- 
version of  a  further  portion.     This  conversion  into  sugar,  called  the 

*  saccharine  fermentation/  is  one  of  the  important  steps  in  the  prepara- 
tion of  beer,  of  ale,  of  whiskey,  and  of  malt-vinegar :  in  all  of  these 
it  is  requisite  that  the  starch  of  the  grain  be  converted  into  a  kind  of 
sugar ;  for  it  is  from  this  sugar  that  the  vinous  fermentation  produces 
alcohol,  the  parent  of  vinegar.  Hence  the  early  processes  in  an  ale- 
brewery,  a  malt-distillery,  and  a  malt-vinegar  factory  are  very  similar. 

The  malt  is  brought  to  the  vinegar-works  which  we  are  describing, 
and  hauled  up  out  of  the  waggons  into  the  upper  floors  of  the  brew- 
house.     Here  openings  placed  in  different  directions  allow  the  malt  to 
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be  poured  down  into  large  bins,  from  whence  it  is  removed  when  a 
brewing  is  about  to  take  place.  (Vinegar-makers  and  distillers,  as 
well  as  ale  and  beer  brewers,  give  the  name  of  *  brewing '  to  the  ex- 
traction of  a  saccharine  liquor  from  malt.)  The  quantity  required  for 
one  brewing  being  measured  out,  and  taken  from  the  bins  in  sacks,  it 
is  poured  through  '  hoppers,'  or  funnels  at  the  top  of  the  grinding 
apparatus,  whereby  the  malt  is  reduced  to  meal.  The  apparatus  con- 
sists of  both  the  kinds  used  for  such  purposes,  viz.  mill-stones  and 
crushing-rollers,  either  or  both  of  which  can  be  employed  as  may  be 
deemed  best.  In  the  one  case  a  flat  circular  stone  rotates  and  crushes 
beneath  it  the  malt  which  flows  between  it  and  a  lower  fixed  stone.  In 
the  other  case  the  malt,  after  flowing  through  a  shoot  or  trunk  from 
the  hopper,  falls  on  a  wire  grating,  where  it  becomes  separated  from 
any  impurities  with  which  it  may  be  mixed ;  and  it  then  passes  between 
two  cast-iron  rollers  rotating  nearly  in  contact,  whereby  it  is 
crushed  to  fragments.  An  ingenious  contrivance,  invented  by  Captain 
Huddart,  is  adopted  for  yielding  to  any  hard  substance  which  may 
enter  between  the  rollers  with  the  malt,  without  injury  to  the  ap- 
paratus :  it  acts  on  the  principle  of  stopping  the  revolution  of  the  roller 
altogether  until  the  cause  of  obstruction  is  removed. 

When  the  malt  is  crushed  or  ground,  it  falls  through  a  hose  or 
trunk  into  the  mash-tuns  in  the  floor  beneath.  These  mash-tuns  are 
similar  in  principle  to  those  used  at  the  great  breweries  and  distilleries, 
but  smaller  in  size.  They  are  circular  vessels  with  a  central  4  stirrer,' 
or  instrument  for  keeping  in  constant  agitation  the  ingredients  which 
may  be  in  the  tuns ;  the  stirrer  being  worked  by  a  steam-engine.  It 
is  in  these  vessels  that  the  4  saccharine  fermentation  '  goes  on,  or  the 
extraction,  by  the  action  of  hot  water,  of  a  sweet  or  mawkish  sub- 
stance from  the  malt.  It  is  this  sweet  principle  which  subsequently 
yields  to  the  brewer  his  beer  or  ale,  to  the  distiller  his  spirit,  and  to 
the  vinegar-maker  his  vinegar;  and  it  may  well  be  supposed  that 
every  precaution  is  taken,  and  every  investigation  made  as  to  the  ex- 
traction of  the  greatest  quantity  and  the  most  fitting  quality  of  this 
important  agent.  The  quantity  of  water  required  with  a  given 
quantity  of  malt,  and  the  temperature  at  which  the  water  is  used,  vary 
in  each  particular  branch  of  manufacture,  according  to  the  strength  of 
the  'wort'  required.  The  arrangements  at  Messrs.  Beaufoy's  for 
adjusting  these  elements  are  very  exact  and  ingenious.  The  hot  water 
is  let  down  upon  the  malt  in  the  mash-tun  when  at  the  proper  temper- 
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atnre;  and  in  order  to  adjust  this,  the  foreman  of  the  brew  house  as- 
certain*, by  the  aid  of  a  thermometer,  the  temperature  of  the  water, 
through  a  temporary  opening  in  the  upper  part  of  the  boiler.  .The 
arrangements  at  this  apot  are  shown  in  Fig.  2,  where  is  also  represented 
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a  balance- weight  and  graduated  scale,  which,  aided  by  a  float  on  the 
surface  of  the  liquid  in  tlie  copper,  indicates  the  number  of  inches 
depth  of  water  therein. 

When  the  water  has  acted  on  the  malt  for  a  certain  period,  and 
been  constantly  stirred  with  it,  the  liquor  receives  the  name  of  wort, 
and  is  allowed  to  flow  through  pipes  out  of  the  mash-tuns  into  a  large 
cast-iron  tank  or  '  underback,'  measuring  probably  twenty-four  feet  in 
length,  by  eight  in  width.  This  is  merely  a  general  receptacle  for  the 
wort,  into  which  the  latter  is  collected  when  the  mashing  is  completed. 
Then  ensues  the  process  of  cooiint),  one  which  exhibits  many  remark- 
able differences  as  effected  in  different  establishments.      In  the  descrip- 
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tions  of  a  great  brewery  and  of  a  distillery,  we  had  to  speak  of  large, 
open,  shallow,  airy  rooms,  called  *  coolers,'  or  '  cooling-floors,*  whereon 
the  wort  was  poured  in  a  thin  layer  to  be  cooled  by  the  access  of  air 
on  all  sides.  Such  was  formerly  the  mode  adopted  at  the  vinegar- 
works  now  under  description ;  a  surface  of  nearly  twenty-three  hun- 
dred square  feet  having  been  appropriated  to  this  purpose.  This  mode 
has,  however,  been  superseded  by  another,  in  which  one  hundred 
square  feet  of  surface  is  made  to  yield  the  effects  formerly  wrought  by 
more  than  twenty  times  that  extent.  There  is  a  vessel  now  employed 
for  this  purpose  called  a  *  refrigerator,'  which  acts  on  the  following 
principle  : — The  hot  wort  is  allowed  to  flow  out  of  the  underback  into 
an  oblong  vessel,  and  out  of  this  latter  into  another  receptacle  in  the 
8am e  part  of  the  building.  A  continuous  pipe,  between  three  and  four 
hundred  feet  in  length,  passes  backwards  and  forwards  through  the  ob- 
long vessel,  and  through  this  pipe  cold  water  is  continually  flowing  from 
an  Artesian  well  two  hundred  feet  deep.  There  is  a  constant  current 
of  wort  from  east  to  west  through  the  vessel,  and  a  constant  current  of 
water  flowing  from  west  to  east  through  the  pipe ;  and  it  is  not  difficult 
to  see  that  this  must  have  a  tendency  to  cool  the  wort  There  are  four 
adjustments  by  which  the  wort  may  be  made  to  leave  the  refrigerator 
at  any  desired  temperature,  viz.,  increasing  or  decreasing  the  rapidity, 
of  the  entrance  of  the  wort,  the  exit  of  the  wort,  the  entrance  of  the 
water,  and  the  exit  of  the  water.  As  the  cold  water  travels  onward 
through  the  convoluted  pipe,  it  abstracts  heat  from  the  surrounding 
wort :  when  the  water  flows  quickly,  the  wort  is  cooled  to  a  lower 
temperature  than  when  it  flows  more  slowly ;  and  by  a  simultaneous 
adjustment  of  the  valves  connected  with  the  wort-vessel,  the  flow 
of  the  wort  can  be  also  duly  regulated.  Fig.  3  represents  the  re- 
frigerator, at  the  end  where  the  wort  enters,  and  where  the  water 
leaves  the  pipe  after  having  performed  its  office ;  by  the  side  of  the 
refrigerator  is  seen  the  *  underback.'  Not  only  does  this  method  re- 
quire much  less  room  than  that  of  the  *  cooling-floors,'  but  the  time 
employed  in  cooling  a  given  quantity  of  wort  is  reduced  to  one-third, 
and  the  manufacturer  is  rendered  independent  of  fluctuations  of  the 
weather ;  for,  unlike  atmospheric  agency,  his  cooling  agent  is  brought 
from  a  source  two  hundred  feet  below  the  level  of  the  ground,  and  is 
nearly  equable  in  temperature  at  all  times.  It  may  be  as  well  to 
remark  that  this  method  of  cooling  is  the  reverse  of  that  adopted  in  the 
worm-tub  of  a  distillery :  in  this  latter  case  die  hot  liquid,  or  rather 
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vapour,  passes  through  the  pipe  contained  in  the  vessel,  and  the  cold 
water  flows  through  the  vessel  itself;  but  in  the  vinegar  refrigerator 
the  cold  water  passes  through  the  pipe,  and  the  hot  liquid  through  the 
open  vessel.  The  distiller's  worm  is  not,  in  fact,  a  refrigerator,  it  is 
a  condenser;  and  the  condensed  vapour  must  not  be  open  to  the 
atmosphere. 

The  reader  will  bear  in  mind  that  the  wort  thus  produced  is  in 
principle  precisely  the  same  as  that  made  by  the  ale  and  beer  brewer 
and  the  distiller,  differing  only  in  saccharine  strength.  It  undergoes, 
too,  the  same  process  of  fermentation,  subject  to  those  limitations 
which  may  be  required  by  the  nature  of  the  manufacture.  From  the 
refrigerator  which  we  have  just  described,  the  cooled  wort  flows  into 
a  large  circular  receptacle  sunk  in  the  ground,  called  the '  jack -back,' 
from  which  it  is  pumped  up  into  '  fermen ting-tuns.'  Here  wc  may 
remark,  tliat  a  valuable  system  of  combination  or  centralization  is 
observed  in  the  arrangement  of  the  conducting  pipes  in  this  establish- 
ment. There  are  here  and  there  large  vessels  which  serve  as  a  kind 
of  centre,  from  each  of  which  openings  lead  to  several  other  vessels, 
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each  opening  being  governed  by  a  particular  valve  or  cock.  For 
instance,  the  liquid  which  in  various  processes  is  contained  in  the 
4  jack-back,'  has  sometimes  to  be  transferred  to  the  fermenting-tuns, 
sometimes  to  a  large  back  or  cistern  at  the  top  of  the  building,  and 
sometimes  to  the  copper ;  yet  there  are  not  three  openings  from  the 
jack-back  for  these  different  purposes,  but  one,  which  leads  to  a  three- 
barrelled  pump,  whose  barrels  are  marked  respectively  '  tuns,'  '  back,' 
4  copper ;'  so  that  by  turning  one  of  three  handles,  the  liquid  can  be 
conveyed  to  one  of  these  vessels.  Again,  the  back  just  alluded  to  is 
placed  in  connexion  with  several  large  vessels  in  different  parts  of  the 
premises,  to  any  one  of  which  its  contents  can  be  transferred  by  simply 
turning  a  handle.  There  is  one  of  the  buildings  in  which  a  hexagonal 
table  is  seen,  under  the  bed  or  surface  of  which  are  six  valves,  or  cocks, 
all  opened  and  shut  by  one  key.  Each  one  is  inscribed  with  the  name 
of  some  one  particular  vessel  or  building,  with  which  it  is  placed  in 
connexion  by  an  extensive  series  of  underground  pipes;  and  the 
superintendent  of  this  small  piece  of  apparatus  can  in.  fact  control  the 
flow  of  the  liquid  under  manufacture  in  almost  every  direction.  The 
advantages  derived  from  this  method  are  such  as  generally  result  from 
a  union  of  centralization  with  classification. 

To  describe  what  goes  on  in  the  fermenting-tuns  is  no  easy  matter, 
as  it  involves  the  little-understood  process  of  the  vinous  fermentation. 
The  brewer,  the  distiller,  and  the  vinegar-maker  alike  expose  the  wort 
to  the  action  of  yeast  and  an  elevated  temperature ;  but  they  require 
very  different  degrees  of  the  alcoholic  development.  The  brewer, 
when  his  wort  has  fermented,  gives  the  name  of  beer  or  ale  to  the  pro- 
duct, according  to  the  manipulation  of  manufacture ;  the  distiller  calls 
his  fermented  wort  by  the  name  of  wash ;  while  the  vinegar-maker 
applies  the  name  of  gyle  to  the  fermented  wort  which  he  uses.  It  is 
very  proper  that  distinct  names  should  be  thus  used  (although  those 
actually  employed  may  seem  somewhat  unmeaning) ;  for  the  liquids 
are  by  no  means  the  same,  although  all  alike  produced  by  vinous  fer- 
mentation from  sweet  wort. 

The  fermented  wort,  or,  as  we  shall  now  term  it,  the  gyle,  is  trans- 
ferred from  the  fermenting-tuns  to  other  vessels,  where  it  leaves  a 
deposit  or  sediment,  which  is  a  kind  of  acetous  yeast ;  and  being  thence 
allowed  to  flow  into  the  jack-back,  it  is  pumped  up  one  of  the  branches 
of  the  three-barrelled  pump  into  the  large  vat  above.  From  this,  as  a 
centre,  the  gyle  is  allowed  to  flow  into  casks,  where  it  assumes  the 
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form  of  vinegar,  a  process  which  is  in  every  respect  remarkable.  The 
change  here  indicated  is  brought  about  in  two  methods  exceedingly 
opposite  in  their  general  character.  In  the  one  case  the  casks  con- 
taining the  gyle  are  placed  in  close  rooms  heated  to  a  high  tempera- 
ture ;  in  the  other  they  are  ranged  in  rows  in  an  open  field,  where  they 
remain  many  months.  Different  as  these  methods  seem  to  be,  yet  the 
effect  produced  is  precisely  the  same,  viz.  the  conversion  of  the  gyle 
into  vinegar  by  the  internal  process  of  acetification.  In  what  manner 
the  oxygen  of  the  air  and  the  heat  of  the  stove-rooms  work  this  change, 
is  as  much  a  chemical  difficulty  as  the  process  of  fermentation  gene- 
rally. As  regards  the  convenience  and  interests  of  the  manufacturer, 
both  methods  seem  to  have  their  advantages ;  for  at  the  vinegar-works 
which  we  are  describing  both  are  followed,  although  the  one  occupies  a 
very  much  longer  period  of  time  than  the  other.  When  the  vinegar 
is  to  be  acetified  in  the  field,  it  must  be  made  during  the  three  spring 
months,  and  then  left  several  months  in  the  field. 

This  process  of  acetification  is  technically  called  '  staving,'  or  '  field- 
ing,* according  to  the  method  followed.  In  the  first-mentioned  case, 
the  casks  containing  the  gyle  are  arranged  conveniently  in  three  stove- 
rooms,  which  are  closed  and  locked,  and  then  exposed  to  a  certain  tem- 
perature till  -the  acetification  has  been  wrought.  Two  minutes'  stay 
in  one  of  these  rooms  is  quite  sufficient  to  convince  a  visitor  that 
vinegar  is  in  the  act  of  formation,  the  suffocating  acetous  vapour 
being  insupportable.  The  method  of  stoving  is,  we  believe,  generally 
adopted  by  the  vinegar-makers  of  France,  and  appears  to  render  the 
manufacturer  more  independent  of  the  seasons  than  the  field  process. 

The  process  of  *  fielding  '  is  much  more  visible,  if  we  may  use  such 
a  term,  than  that  of '  stoving,'  from  the  circumstances  under  which  it 
is  conducted.  The  casks,  each  of  which  contains  rather  more  than  a 
hundred  gallons,  are  arranged  in  long  parallel  tiers,  with  their  bung- 
holes  open  and  uppermost.  Beneath  some  of  the  paths  which  separate 
the  rows  of  casks  are  pipes,  communicating  with  the  '  back '  at  the 
top  of  the  brewhouse ;  and  in  the  centre  of  each  of  these  paths  is  a 
valve  or  cock  opening  into  the  concealed  pipe.  When  the  casks  are 
about  to  be  filled,  a  flexible  hose  is  screwed  on  to  this  valvular  open- 
ing, the  other  end  of  the  hose  being  inserted  in  the  bung-hole  of  the 
cask.  Then,  as  the  reservoir  of  gyle  is  many  feet  above  the  level  of 
the  casks,  the  liquid  flows  by  its  own  pressure  through  the  underlying 
pipe  and  the  hose  into  the  cask.     A  man  guides  the  hose  in  the  manner 
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represented  in  Fig.  4,  and  has  sufficient  length  of  hose  to  (ill  all  the 
cuke  in  one  row,  one  after  another. 

Here  the  vinegar  remains  for  several  weeks,  or  even  months,  the 
bnng-holes  of  the  casks  being  covered  with  small  pieces  of  tile  or  slate, 
which  are  removed  when  the  weather  is  fine.  The  casks  are  examined 
twice  every  day ;  and  if  it  happens  that  a  shower  of  rain  comes  on  sud- 
denly while  the  bung-holes  are  exposed,  nearly  all  the  bands  in  the 
vinegar  department  are  *  turned  out,'  to  cover  the  casks  as  speedily  as 
possible.  The  air  effects  the  same  object  as  the  heat  of  the  stove- 
rooms,  but  much  more  slowly.  In  both  cases  the  gyle,  or  fer- 
mented wort,  undergoes  the  process  of  acetifi  cation,  whereby  it  be- 
comes converted  into  vinegar.  In  those  factories  where  the  vinegar 
is  produced  from  other  substances  than  malt,  the  gyle  is  converted  into 
vinegar  nearly  in  the  same  way  as  in  the  present  case,  although  the 
gyle  itself  is  differently  produced. 

When  the  '  fielding '  is  completed  and  the  vinegar  is  to  be  removed 
from  the  casks,  the  arrangements  are  managed  in  a  very  ingenious 
manner.  A  long  trough  or  shoot  is  laid  by  the  side  of  one  of  the 
rows  of  casks,  into  which  the  vinegar  is  transferred  by  means  of  a 
syphon,  the  shorter  leg  of  which  is  inserted  in  the  bung-hole  of  the 
cask.  The  trough  inclines  a  little  from  one  end  to  th*  other,  the  lower 
end  resting  on  a  kind  of  travelling  tank  or  cistern ;  so  that  the  vinegar 


A  DAY  AT  A  VINEGAR  AND  BRITISH-WINK  FACTORY. 

from  several  casks  is  collected  in 
one  tank.  From  the  tank  a  hose 
descends  to  the  valve  placed  in  the 
ground,  and  the  vinegar  is  drawn, 
by  steam  power  in  the  adjacent 
buildings,  from  the  tank  into  the 
hose,  from  thence  into  the  valve, 
and  then  along  an  underground 
pipe,  which  terminates  in  one  of 
the  factory  buildings.  Thus  the 
invisible  moving-power  is  made 
to  draw  off  all  the  vinegar  from 
all  the  casks  in  succession.  A 
portion  of  this  operation  is  here 
represented, 

The  vinegar,  so  far  as  ace- 
tification  is  concerned,  is  now 
finished ;  but  there  is  a  certain 
purifying  or  cleansing  required 
before  it  assumes  a  marketable 
state.  This  purifying  is,  how- 
ever, not  always  done  immedi- 
ately ;  but  the  vinegar  is  pumped 
from  the  casks  into  a  'back  of 
communication,'  a  centre  from 
whence  pipes  conduct  the  liquid 
to  a  number  of  store-vats  placed 
in  the  '  vat-warehouse.' 

When  the  vinegar  is  to  be 
clarified  or  'brightened'  for  sale, 
it  is  pumped  from  the  store-vats 
into  vessels  which  arc  in  some 
respects  the  most  remarkable  em- 
ployed in  the  vinegar  manufac- 
ture, or  rather  the  clarifying  in- 
gredient is  a  remarkable  one.  In 
the  '  rape-shed  '  are  the  enormous 
wooden  vessels  before  alluded  to, 
and  known  by  the  name  of  rapes,' 
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each  of  which  is  filled  with  a  filtering  ingredient  also  called  '  rape.' 
This  double  employment  of  the  same  word  seems  rather  absurd; 
but  it  is  probable  that  the  '  rape-vessels/  or  the  vessels  containing 
*  rape,'  were  called  '  rapes '  for  the  sake  of  brevity ;  and  for  the 
origin  of  the  name  itself  we  may  perhaps  refer  to  the  French  word 
'  raffe,'  connected  with  the  process  of ( raffinerie,'  or  refining.  Leaving 
etymology  out  of  the  question,  however,  we  may  state  that  this  rape  con- 
sists of  raisin  stalks  and  skins,  which  are  said  to  filter  the  vinegar  bet- 
ter than  any  other  substance  hitherto  employed.  It  would  seem  pretty 
evident  that  it  is  not  a  mere  filtration  which  the  vinegar  undergoes, 
but  that  in  percolating  over  and  over  again  through  the  rape,  it  im- 
bibes some  quality  which  it  did  not  possess  before.  Sometimes  wood- 
shavings,  sometimes  straw.,  and  sometimes  tanners'  spent  bark,  is 
employed  as  the  filtering  ingredient ;  but  the  refuse  of  raisins  which 
have  been  employed  in  making  wine  is  preferred  to  every  other  ma- 
terial. It  is  a  matter  of  immense  difficulty  to  collect  the  necessary 
quantity  of  this  material  to  fill  the  bulky  vessels ;  and  when  once 
collected,  we  believe  there  is  no  part  of  the  vinegar-maker's  apparatus 
on  which  he  places  so  much  value.  We  shall  have  a  few  further  details 
to  offer  on  this  subject  in  a  future  page. 

Each  '  rape,'  or  filtering-vessel,  is  fitted  with  a  false  bottom,  on 
which  the  filtering  medium  is  placed.  Beneath  this  false  bottom,  and 
above  the  true  bottom,  is  inserted  a  cock,  which  allows  the  vinegar  to 
flow  into  a  back  or  cistern.  From  this  cistern  a  pump  elevates  the  liquid 
to  the  top  of  the  vessel,  and  hence  ensues  a  very  curious  circuit ;  the 
vessel  is  filled  up  with  vinegar,  which  filtrates  through  the  raisin-refuse 
into  the  space  beneath,  thence  into  the  tank,  thence  through  the  pump 
to  the  top  of  the  vessel,  to  recommence  its  circuit.  Over  and  over 
again  does  this  circuit  proceed,  the  pump  being  kept  constantly  at 
work,  and  the  vinegar  incessantly  in  motion.  If  such  a  comparison 
might  be  permitted,  we  would  liken  the  pump  to  a  heart,  which  pro- 
pels the  liquid  to  the  enormous  lung — the  rape — where  it  is  purified, 
and  then  again  returned  to  the  heart.  The  filtering  substance  gra- 
dually, but  very  slowly,  wastes  away,  and  is  renewed  from  time  to 
time. 

The  vinegar  by  this  process  becomes  transparent,  or  *  bright,'  as  it 
is  technically  termed,  and  is  then  pumped  from  the  rapes  into  store- 
vats,  where  it  is  kept  till  required  to  be  put  into  casks  for  sale ;  and 
the  rapes  are  immediately  filled  up  with  an  equivalent  portion  of  fresh 
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vinegar,  so  as  never  to  leave  the  raisin-refuse  idle.  The  vinegar-casks 
hold  one  hundred  and  sixteen,  fifty,  and  twenty-five  gallons  respec- 
tively. Each  cask  is  examined  and  gauged  before  being  brought  into 
the  '  sending-out  warehouse,'  to  see  that  it  is  sound  and  of  proper  di- 
mensions. The  warehouse  is  a  large  room  lined  on  all  sides  by  store- 
vats,  from  which  the  casks  are  filled ;  and  on  the  days  when  these 
casks  are  to  be  sent  off,  the  warehouse  presents  a  very  busy  appearance, 
with  coopers,  porters,  Ac.  ranging  the  casks,  marking  them,  and  con- 
signing them  to  the  waggons. 

With  a  few  miscellaneous  remarks  on'  vinegar  we  must  pass  on  to 
the  other  object  of  our  ( visit.'  Vinegar  is  known  by  certain  numbers, 
such  as  No.  18,  20,  22,  and  24.  These  originally  represented  the 
number  of  pence  per  gallon  at  which  the  vinegar  was  sold;  and 
although  the  price  no  longer  accords  with  these  numbers,  the  numbers 
themselves  have  been  retained  as  symbols  whereby  a  certain  quality  of 
vinegar  may  be  known  and  designated.  Vinegar  pays  to  government  a 
duty  of  2d.  for  every  gallon  of  *  proof ;'  proof  being  deemed  that  de- 
gree of  strength  which  contains  five  per  cent,  of  pure  acetic  acid,  as 
ascertained  by  an  instrument  called  an  '  acetometer,'  which  acts  on 
the  principle  of  determining  the  specific  gravity  of  the  vinegar  when 
saturated  with  hydrate  of  lime,  and  deducing  the  acetic  strength  there- 
from. Vinegar  varies  considerably  in  its  strength  under  different  cir- 
cumstances, and  the  duty  paid  always  bears  a  strict  relation  to  the 
strength :  thus,  if  the  quantity  of  pure  acid  in  a  gallon  of  vinegar  be 
double  *  proof,'  then  it  pays  double  duty,  or  4c/.  per  gallon ;  and  so 
on.  The  strength  of  vinegar  is  more  difficult  to  ascertain  than  that  of 
spirit,  for  there  is  a  kind  of  mucilage  or  extractive  matter  in  it  which 
increases  its  specific  gravity,  and  which  is  very  different  in  quantity  at 
different  times.  Hence  a  given  specific  gravity  will  not,  as  in  spirit, 
indicate  the  strength ;  and  the  test  employed  is  the  specific  gravity 
after  it  has  been  saturated  with  hydrate  of  lime.  Up  to  the  year  1834 
there  were  seventy-seven  thousand  dealers  in  vinegar  in  Great  Britain, 
every  one  of  whom  was  visited  once  a  month  by  the  Excise,  to  see  that 
he  conformed  to  certain  regulations,  such  as  to  make  an  entry  of  his 
premises,  and  not  to  send  out  any  quantity  of  vinegar  exceeding  ten 
gallons  without  a  certificate  from  a  book  provided  by  the  Excise.  The 
expense  of  thus  making  nearly  a  million  visits  in  a  year,  and  the  utter 
uselessness  of  the  system,  led  to  its  abandonment  in  1834,  on  the 
recommendation  of  the  Commissioners  of  Excise  Inquiry.     The  quan- 
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tity  of  vinegar  made  in  the  British  Islands  is  about  three  million  gal- 
lons a  year,  of  which  more  than  half  is  made  by  four  London  firms. 

British  Wines,  or  'Sweets.' 

The  use  of  British  wines,  or,  as  they  are  sometimes  called,  ( home- 
made wines,'  is  of  very  limited  extent ;  and  it  may  perhaps  hardly 
have  occurred  to  the  reader  that  the  manufacture  is  carried  on  on  any- 
thing like  a  considerable  scale.  Such  is,  indeed,  the  fact  at  the  present 
day ;  but  still  there  are  circumstances  attending  the  rise  and  growth  of 
this  branch  of  trade  too  curious  to  be  passed  unnoticed. 

It  is  perhaps  pretty  generally  known  that  nearly  all  foreign  wines 
are  made  from  the  juice  of  the  ripe  grape,  and  that  the  variations  in 
quality  and  appearance  depend  partly  on  the  species  of  grape,  partly 
on  the  soil  where  it  is  cultivated,  partly  on  the  state  of  the  climate,  and 
partly  on  the  method  of  vintage.  British  wines,  however,  are  made 
either  from  dried  grapes,  which  come  to  us  under  the  name  of  raisins, 
or  from  common  English  fruits.  At  first  the  name  of '  sweets '  was 
confined  principally  to  the  varieties  of  raisin- wine ;  but  as  English- fruit 
wine  was  equally  subjected  to  duty,  all  alike  acquired  the  name  of 
*  sweets.'  The  Excise  definition  of  sweets  is,  "all  liquors  made  by 
infusion,  fermentation,  or  otherwise,  from  fruit  or  sugar,  or  fruit  and 
sugar  mixed  with  other  materials;"  and  until  1834,  any  person  who 
had  any  such  liquor  in  his  custody,  in  quantity  exceeding  one  hun- 
dred gallons,  was  deemed  a  maker  of  sweets  for  sale,  and  subject  to 
Excise  survey. 

The  rise  of  the  British-wine  trade  was  closely  connected  with  the 
vinegar  manufacture,  and  dates  back  to  about  a  century  ago.  At  that 
time — as  Hogarth's  print  of  *  Gin  Lane,'  and  many  other  sources  of 
information,  amply  attest — the  scenes  x>f  drunkenness  witnessed  in  the 
metropolis  had  reached  a  fearful  extent.  The  legislature  endeavoured 
by  various  means  to  give  a  turn  to  the  public  taste  that  might  lessen 
the  evil ;  and  among  other  things  they  held  out  strong  inducements 
for  the  manufacture  of  sweets,  or  home-made  wines,  for  sale.  For 
many  years,  however,  although  sweets  had  been  reckoned  among  ex- 
ciseable  articles  ever  since  1696,  the  manufacture  continued  utterly 
insignificant. 

It  happened  about  that  time  that  Mark  Beaufoy,  a  member  of  the 
Society  of  Friends  at  Bristol,  who  had  abandoned  his  original  trade  of 
a  distiller  from  conscientious  scruples,  arising  out  of  the  prevailing 
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▼ice  of  the  times,  went  to  Holland  to  learn  the  process  of  malt- vinegar 
making ;  and  on  his  return  established  a  vinegar- factory  on  the  site 
of  the  once-celebrated  Cuper's  Garden,  near  the  present  southern  end 
of  Waterloo  Bridge.  The  works  grew  in  extent  and  in  fame,  and 
were  visited  many  years  afterwards  by  Pennant,  who  in  his  ( London ' 
gives  the  following  paragraph :  — "  There  is  a  magnificence  of  business 
in  this  ocean  of  sweets  and  sours,  that  cannot  fail  exciting  the  greatest 
admiration,  whether  we  consider  the  number  of  vessels  or  their  size. 
The  boasted  tun  at  "Heidelberg  does  not  surpass  these.  On  first  en- 
tering the  yard,  two  rise  before  you,  covered  at  the  top  with  a  thatched 
dome ;  between  them  is  a  circular  turret,  including  a  winding  stair- 
case, which  brings  you  to  their  summits,  above  twenty-four  feet  in 
diameter.  One  of  these  conservatories  is  full  of  sweet  wine,  and  con- 
tains fifty-eight  thousand  one  hundred  and  nine  gallons,  or  eighteen 
hundred  and  fifteen  barrels,  of  Winchester  measure :  its  superb  asso- 
ciate is  full  of  vinegar,  to  the  amount  of  fifty-six  thousand  seven 
hundred  and  ninety-nine  gallons."  The  casks  and  hogsheads  seemed 
to  Pennant  so  minute  after  these,  that  he  "  imagined  he  could  quaff 
them  off  as  easily  as  Gulliver  did  the  little  hogsheads  of  the  kingdom 
of  Lilliput*" 

But  to  return  to  the  *  sweets.'  Mark  Beaufoy,  in  the  endeavour  to 
establish  a  malt-vinegar  factory,  had  to  encounter  a  great  difficulty, 
viz.  the  want  of  *  rape'  wherewith  to  construct  the  filters  to  fine  and 
flavour  the  vinegar.  In  Holland  the  vinegar-makers  were  supplied 
with  the  refuse  from  the  raisin-wine  manufacturers  and  raisin-wort 
distillers ;  but  in  England  there  was  no  source  of  the  kind  whence  he 
could  be  supplied,  and  yet  such  a  supply  was  indispensably  necessary 
to  the  success  of  the  process  on  the  Dutch  method.  Under  these  cir- 
cumstances he  was  constrained  to  purchase  raisins,  and  after  steeping 
them  for  the  purpose  of  extracting  the  saccharine  and  mucilage  of  the 
fruit,  the  liquor  was  thrown  away,  and  the  rape  alone  (comprising  all 
the  solid  parts  of  the  raisin)  reserved  for  use  in  the  vinegar  manufac- 
ture. 

It  happened,  however,  that  Dr.  Fothergill,  the  Quaker  physician, 

*  Pennant's  'London,*  3rd  edit,  p.  34.  Wilkinson,  too,  at  a  later  date,  gave  a 
representation  and  description  of  these  premises,  in  the  *  Londini  lllustrata,'  as  they 
appeared  before  the  removal  of  the  establishment  to  South  Lambeth  in  1812,  consequent 
on  the  preparations  for  making  the  southern  approach  to  Waterloo  Bridge. 
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became  acquainted  with  this  waste  of  raisin-juice,  and,  after  demon- 
strating how  wine  might  be  made  from  it,  advised  Mark  Beaufoy  to 
commence  it  as  a  branch  of  manufacture.  He  did  so,  and  entered  his 
name  at  the  Excise  as  a  "  maker  of  sweets,"  about  a  century  ago. 
From  that  time,  owing  partly  to  the  spur  which  one  branch  of  manu- 
facture thus  gave  to  another,  and  partly  to  a  wish  in  many  quarters  to 
substitute  a  milder  drink  for  that  which  had  produced  such  social  evils, 
the  raisin-wine  trade  rose  into  distinction  and  importance.  The  kinds 
of  raisins  he  used  were  principally  Smyrnas,  Malagas,  Lexias,  Faros, 
and  Cape  de  Verds ;  but  in  later  years  the  manufacturers  of  sweets 
included  the  English  fresh  fruits  among  the  materials  whence  they 
produced  wine.  For  forty  years  the  trade  gradually  extended ;  but 
in  1184  the  minister  of  the  day  adopted  a  course  which  most  seriously 
shook  and  injured  it :  this  was  by  enacting  that  no  dealer  or  vendor  of 
Foreign  wines  should  be  allowed  to  have  any  British  wines  upon  his 
premises  or  in  his  possession ;  the  two  trades  (of  vendors,  but  not 
makers)  having  hitherto  been  considered  and  conducted  as  one.  This 
enactment  arose  out  of  certain  excise  regulations  concerning  foreign 
wines ;  but  its  effect  on  the  sale  of  British  wines  was  most  marked.  In 
the  year  ending  5th  July,  1184,  previous  to  the  new  regulation  coming 
into  force,  the  duty  charged  upon  sweets,  in  the  London  district  only, 
was  for  1000  barrels  made  by  the  firm  of  Beaufoy  and  Co.,  and  about 
an  equal  quantity  by  the  other  makers  who  had  by  degrees  entered  the 
trade ;  whereas  in  the  following  year  the  quantity  was  only  241  bar- 
rels !  The  new  act  completely  annihilated  all  the  dealers,  so  far  as  this 
article  was  concerned,  by  rendering  them  obnoxious  to  heavy  penal- 
ties ;  and  the  manufacturers  had  new  connections  to  seek  for  vending 
their  produce.  The  blow  once  given  was  never  wholly  recovered ; 
for  though  the  firm  mentioned  above  paid  nearly  10,000/.  duty  in  1813 
on  British  wines,  being  the  largest  ever  paid  by  one  house  in  one  year, 
yet  the  trade  on  the  whole  progressively  declined,  and  was  still  further 
injured  by  the  reduction  of  the  duty  on  Cape  wines  some  years  ago. 
At  length,  by  the  year  1934,  the  duty  became  so  small, — amounting 
to  less  than  3000/.  per  annum  for  the  whole  of  the  British  Islands,— 
that  the  Commissioners  of  Excise  Inquiry  recommended  it  to  be  abo- 
lished altogether,  as  not  worth  the  trouble  and  expense  of  collecting. 
British  wines,  therefore,  are  not  now  an  exciseable  article ;  and  there 
will  not  in  future  be  data  whereby  to  judge  whether  the  manufacture 
increases  or  diminishes. 
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As  a  notable  branch  of  trade,  we  may  thus  consider  that  the  British- 
wine  manufacture  has  gone  through  the  phases  of  rise,  zenith,  and 
fall  within  about  a  century,  although  it  may  perhaps  happen  that  the 
removal  of  the  duty  will  give  another  impulse  to  it  It  will  still  con- 
tinue to  be  an  interesting,  though  not  an  extensive  branch  of  English 
manufacture ;  and  those  who  are  not  so  well  provided  with  the  good 
things  of  life  as  to  have  the  real  juice  of  the  grape  at  their  table  will 
probably  still,  to  some  extent,  look  to  a  substitute  less  costly  than 
foreign  wine  and  less  injurious  than  ardent  spirits. 

The  manufacture  of  '  sweets '  is  one  partaking  of  fewer  processes 
than  that  of  vinegar,  and  may  be  described  without  much  difficulty. 
If  we  take  the  term  'sweets'  in  its  fullest  extent,  so  as  to  include  all 
the  varieties  of  British  wine,  then  we  shall  at  once  state  that  the  only 
variety  claiming  description  here  is  that  of  raisin-wine,  to  which  the 
manufacture  was  in  the  first  instance  confined.  All  the  kinds  made 
from  English  fruits,  such  as  4  currant- wine,'  *  raspberry-wine,'  *  elder- 
wine,'  Ac,  are  such  household  acquaintances,  that  we  need  not  trace 
their  birth  and  parentage;  every  'Cook's  Oracle,'  and  'Complete 
Housewife,'  and  *  Kitchen  Manual/  and  '  Useful  Receipt  Book,'  and 

*  Guide  to  Service,'  teaches  us  how  to  make  these  wines;  and  the 
difference  between  their  methods,  and  the  mode  pursued  by  those  who 
make  the  wines  for  sale,  lies  rather  in  the  quantity  operated  on,  and 
the  size  of  the  vessels,  than  in  the  routine  of  processes.  Let  us  then 
glance  at  the  method  of  making  the  wines  from  foreign  dried  fruits,  as 
practised  at  this  establishment. 

The  dried  fruits  or  raisins  (frequently,  but  erroneously,  called  plums) 
which  result  from  the  different  kinds  of  grape,  do  not  lose  all  the 
vinous  quality  of  the  fresh  fruit,  although  much  seems  to  be  lost  in 
the  process  of  drying.  Nearly  all  the  grapes  thus  prepared  are  brought 
from  the  countries  bordering  on  the  Mediterranean,  and  are  generally 
named  either  from  the  places  where  they  are  produced,  or  those  whence 
they  are  imported ;  but  in  some  cases,  such  as  '  muscatels,'  '  blooms,' 

*  sultanas,'  '  raisins  of  the  sun,'  and  '  lexias,'  the  name  is  derived  from 
the  quality  of  grape  or  the  mode  of  preparation.  The  most  simple 
mode  of  preparation  in  the  grape-countries  is  to  dry  the  fruit,  after 
being  cut  when  fully  ripe,  by  exposure  to  the  heat  of  the  sun  on  a 
floor  of  hard  earth  or  stone.  Another  method  is  to  cut  the  stalk  half- 
way through  when  the  grapes  are  nearly  ripe,  and  leave  them  sus- 
pended till  the  watery  part  is  evaporated ;  the  flow  of  sap  is  in  a  great 
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measure  prevented  from  entering  the  fruit,  in  consequence  of  the 
incision ;  and  whilst  evaporation  continues  to  go  on  undiminished,  the 
grape  necessarily  becomes  dried.  Some  sorts  are  prepared  by  dipping 
the  grapes  in  a  ley,  and  afterwards  drying  them  in  the  sun,  the  ley 
being  formed  of  water,  wood-ashes,  and  a  small  portion  of  oil  of  olives. 
Inferior  raisins  are  dried  by  the  artificial  heat  of  an  oven. 

The  raisins  acquire  very  different  qualities  according  to  these  modes 
of  treatment ;  but  the  wine  prepared  from  them  by  the  British  manu- 
facturer of  *  sweets '  may  be  spoken  of  in  general  terms,  without  refer- 
ence to  specific  differences,  further  than  to  say  that  the  '  Lexias '  pro- 
duce a  dry  wine,  the  '  Denias '  a  sweet  wine,  the  4  Black  Smyrnas '  a 
Strong-bodied  wine,  and  the  4  Red  Smyrnas '  and  '  Valencias '  a  rich  and 
full  wine.  The  time  when  the  importer  lays  in  his  store  of  dried  fruit 
is  from  Michaelmas  to  Christmas ;  and  from  thence  to  spring,  or  in 
short  during  the  cool  weather,  is  the  principal  time  for  making  the 
wine. 

The  fruit  comes  into  the  hands  of  the  wine-maker  in  three  different 
kinds  of  packages — baskets,  casks,  and  boxes — according  to  the  quality 
of  the  fruit ;  but  in  general  the  raisins  are  packed  closely  together, 
and  form  a  hard  mass.  These  masses  are  in  the  first  instance  laid  on 
a  floor  and  beaten  with  wooden  mallets,  as  a  means  of  separating  the 
raisins  one  from  another.  Sometimes  the  agglomeration  is  so  close,  that 
the  mass  has  to  be  passed  between  rollers  before  the  separation  can  be 
effected.  The  separate  raisins — or  rather  the  small  masses,  for  the 
individual  separation  is  not  yet  effected — are  steeped  in  a  vessel  with 
a  quantity  of  water,  where  they  stand  until  all  the  fruit,  by  being 
swelled  with  the  water,  rises  up  and  floats  on  the  surface. 

When  the  fruit  has  risen  to  the  surface  of  the  water,  a  portion  of 
the  latter  is  drawn  from  the  vessel,  by  which  the  mass  of  fruit 
necessarily  sinks  to  a  lower  level.  A  perforated  boarthor  floor  is  then 
laid  on  the  top  of  the  fruit  in  the  vessel,  and  kept  down  by  a  weight ; 
and  upon  this  is  pumped  the  liquor  which  had  been  previously  drawn 
from  the  vessel.  As  the  weight  keeps  the  board  down,  and  the  board 
keeps  the  fruit  down,  it  follows  that  the  fruit  has  a  body  of  liquid 
above  as  well  as  below  it ;  while  the  perforations  in  the  board  allow  the 
liquid  to  percolate  through  to  the  fruit.  This  process  is  repeated  from 
time  to  time,  by  drawing  off  the  liquid  from  beneath  the  fruit,  and 
pouring  it  in  above,  by  which  all  parts  of  the  fruit  become  equally 
affected.     The  extraction  which  is  brought  about  during  this  process 
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probably  begins  at  the  moment  when  the  fruit  has  lightness  enough  to 
float  on  the  surface  of  the  liquid,  and  continues  throughout  the 
process. 

When  all  the  vinous  and  saccharine  matters  have  been  extracted 
from  the  fruit  by  this  process,  the  liquid  is  drawn  off  into  separate 
vessels.  The  fruit,  however,  is  not  wholly  exhausted  by  this  drawing- 
off,  for  a  considerable  portion  of  the  liquid  is  absorbed  by  and  mixed 
up  among  the  spent  fruit.  To  recover  this  is  a  point  of  importance ; 
and  the  action  of  pressure  is  here  brought  into  requisition.  In  one  of 
the  rooms  of  the  factory  is  a  powerful  hydraulic  press,  and  also  a 
range  of  screw-presses,  the  former  or  the  latter  being  used  accord- 
ing to  circumstances.  Fig.  6  represents  one  of  these  presses  while 
being  worked,  by  which  it  will  be  seen  that  considerable  power  is 
applied.  Each  press  consists  of  a  kind  of  cubical  box,  two  or  three 
feet  square,  into  which  a  strong  square  board  or  presser  works,  being 
attached  to  a  screw  above,  and  the  screw  being  turned  by  capstans.  In 
the  first  instance  a  man  gets  into  one  of  the  steeping-tuns,  and  lades 
out  the  spent  fruit  into  baskets,  which  arc  carried  to  the  press-boxes 
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and  there  thrown  in  until  the  box  is  full.  A  powerful  iron  bar  is 
inserted  in  a  hole  in  the  screw-shaft,  and  is  then  used,  capstan-like,  to 
turn  the  screw  and  press  the  fruit,  half  a  dozen  men  being  thus  em- 
ployed. Sometimes  the  aid  of  a  powerful  windlass  is  employed  to  turn 
the  screw ;  and  the  pressure  thus  exerted  is  so  great  as  to  reduce  the 
fruit  to  one-third  of  its  former  bulk. 

The  liquid  which  is  thus  obtained  is  added  to  that  which  was  drawn 
off  from  the  steeping- vessels ;  while  the  spent  fruit,  now  pressed  almost 
dry,  is  so  far  from  being  valueless,  that  it  constitutes  the  article  rape, 
so  important  to  the  proceedings  of  the  vinegar  manufacturer.  The 
steeping  is  not  the  only  process  which  is  carried  on  in  the  large  vessels : 
for  after  the  fruit  has  been  moistened  and  the  saccharine  qualities  ex- 
tracted, a  kind  of  fermentation  is  induced  by  a  leaven  or  yeast  contained 
in  the  fruit  itself;  and  it  is  principally  to  regulate  this  fermentation 
that  the  liquid  is  passed  so  frequently  through  the  mass  of  fruit  In 
fact  the  liquid  which  is  drawn  off  from  the  vessels  is  not  merely  raisin 
extract  or  juice — it  is  wine  in  a  crude  state. 

The  wine  is  pumped  from  the  ferment  ing-tuns  into  other  vessels  in 
the  *  wine  store-warehouse,' — a  large  building  lined  on  every  side  with 
vats,  tuns,  and  casks  of  various  sizes.  Here  it  is  subjected  to  repeated 
4  rackings,'  by  which  everything  that  is  capable  of  being  precipitated 
is  separated  from  it  and  falls  to  the  bottom  of  the  vessels.  Here,  too, 
all  the  processes  of  sweetening,  and '  fining  '  with  isinglass,  &c,  accord- 
ing to  the  different  kinds  of  wine,  are  carried  on,  until  the  wine  assumes 
the  form  in  which  it  is  sold.  It  is  stored  in  vats,  from  which  it  is 
drawn  into  casks  for  sale  to  the  dealers.  There  is  no  *  bottling '  depart- 
ment at  this  factory,  the  wine  being  sold  'in  the  wood;'  and  the  dealer 
separates  it  into  the  smaller  portions  which  find  their  way  into  the 
hands  of  the  consumer. 

Here  we  take  our  leave  of  this  region  of  sweets  and  sours.  The 
connection  existing  between  these  two  branches  of  manufacture,  botli 
in  history  and  in  practice,  has  rendered  it  advantageous  to  treat  of 
them  both  in  one  article ;  and  the  firm  to  which  the  foregoing  details 
relate  is  the  only  single  one  which  affords  facilities  for  so  doing. 


89 


V.— A  DAY  AT  A  SUGAR-REFINERY. 


If  it  were  allowable  to  personify  the  East  and  West  ends  of  London, 
we  might  consider  them  as  strangers  who  have  occasionally  heard  of 
each  other's  existence,  but  who,  from  the  wide  interval  between  them, 
have  had  little  mutual  acquaintance.  The  dweller  at  the  ( Court  end ' 
of  the  town  may,  perhaps,  have  heard  of  '  Aldgate  Pump,'  as  a  spot 
remotely  east,  beyond  the  regions  of  the  Bank,  the  Exchange,  and  the 
Mansion-House ;  and  may,  without  the  aid  of  a  map,  be  in  some  doubt 
as  to  what  exists  still  farther  eastward.  But  he  who  would  form  an 
adequate  idea  of  the  metropolis  in  all  its  length  and  breadth,  must  be 
prepared  to  hear  of  a  vast  population, — a  very  world  of  human  beings, 
—beyond  the  point  to  which  we  allude. 

It  is  to  this  eastern  district,  and  to  one  particular  part  of  it,  that 
we  beg  to  direct  the  reader's  attention  in  the  present  article.  Most 
persons  have  heard  of  the  occupation  of  a  Sugar-refiner, — often, 
though  erroneously,  termed  Sugar-baker, — that  is,  one  who  prepares 
the  white  conical  lumps  or  loaves  of  crystallized  sugar  familiarly 
known  as  *  loaf-sugar.'  Now,  the  buildings  or  '  refineries  '  in  which 
this  operation  is  carried  on  are  not  only  situated  in  the  cast  of  London, 
bat  most  of  them  are  congregated  within  a  circle  of  half  a  mile  radius 
immediately  eastward  of  Aldgate.  Those  who  would  seek  for  a  reason 
why  to  many  members  of  one  trade  or  manufacture  settle  near  each 
other,  may  be  reminded  that  Oriental  bazaars  exemplify  this  custom 
to  a  remarkable  extent,  and  that  the  object  is  principally  to  aflbrd_ 
facilities  to  purchasers.  At  Constantinople,  Bagdad,  and  other  Eastern 
cities,  each  of  the  principal  trades  has  its  own  bazaar, — one  for  jewel- 
lery, one  for  silks,  one  for  spices,  and  so  forth ;  and  purchasers  know 
at  once  what  part  of  the  city  to  visit  when  any  commodity  is  required. 
In  London,  the  admixture  of  trades  and  professions  in  most  trading 
streets  is  now  such,  that  the  bazaar  method  is  little  observable  (for  the 
motley  '  bazaars,'  commonly  so  called,  scarcely  come  within  the  proper 
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meaning  of  the  term) ;  but  still,  whoever  notices  the  assemblage  of 
sugar-refiners  in  the  neighbourhood  of  Goodman's  Fields,  the  wool- 
combers  in  Bermondsey  Street,  the  coach -makers  in  and  near  Long 
Acre,  the  watch-makers  in  Clerkenwell,  the  statuaries  in  the  Paddington 
Road,  and  many  similar  instances,  will  not  fail  to  observe  indications 
of  this  custom,  and  to  attribute  it  to  some  sufficient  motive.  Proximity 
to  docks  and  warehouses  furnishes  a  principal  motive  in  the  first- 
mentioned  instance.  Whether  the  sugar-refineries  have,  ever  since 
their  introduction  into  England,  been  located  in  this  district  is  not 
exactly  known,  but  such  would  seem  to  be  probable.  Stow,  in  the 
following  remark,  does  not  make  mention  of  any  particular  part  of 
London  : — "About  the  year  1544  refining  of  sugar  was  first  used  in 
England.  Then  there  were  but  two  sugar-houses;  and  their  profit 
was  but  little,  by  reason  there  were  so  many  sugar-bakers  in  Antwerp, 
and  sugar  came  thence  better  and  cheaper  than  it  could  be  afforded  at 
London.  And  for  the  space  of  twenty  years  together  these  two  sugar- 
houses  served  the  whole  realm,  both  to  the  commendation  and  profit  of 
them  that  undertook  the  same." 

Sugar-refineries  have  certain  peculiarities  in  their  external  appear- 
ance, whereby  they  are  distinguishable  from  most  other  factories :  they 
are  very  lofty,  consist  of  an  unusual  number  of  floors  or  stories,  and 
are  lighted  by  rather  small  windows.  In  the  sugar-refinery  of  Messrs. 
Fairrie,  which  we  have  recently  visited,  these  peculiarities  are  very 
observable.  Nearly  two  hundred  windows  may  be  reckoned  in  the 
exterior  of  the  mass  of  buildings,  most  of  them  small,  and  some  at  such 
a  height  as  to  have  seven  floors  or  stories  between  them  and  the 
ground.  The  interior,  too,  has  something  peculiar  in  its  appearance, 
arising  from  the  shallowness  of  the  rooms  compared  with  their  great 
extent :  these  rooms  are  very  numerous,  nearly  square,  and  no  higher 
than  is  absolutely  necessary,  since  the  chief  desideratum  in  a  sugar- 
refinery  is  a  large  extent  of  flooring.  The  greater  part  of  this  build- 
ing is  formed  of  iron,  brick,  and  stone, — a  very  necessary  precaution 
against  fire,  on  account  of  the  inflammable  nature  of  the  article  manu- 
factured. 

Most  readers  are  probably  aware  that  *  lump  '  or  '  loaf  sugar, — a 
holiday  luxury  to  the  middle  classes,  and,  hitherto,  an  unattainable  one 
to  the  humble, — is  prepared  from  common  brown  sugar  by  a  refining 
process,  and  that  this  process  is  conducted  in  the  buildings  to  which 
we  have  alluded.     In  describing  the  mode  of  operation,  we  shall  not 
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find  it  necessary  to  trace  the  history  of  sugar  in  its  previous  states ; 
bat  still  a  few  remarks  thereon  will  aid  the  object  in  view,  by  showing 
the  successive  conditions  or  forms  in  which  the  sugar  is  presented. 

The  supply  of  English  sugar  is  mostly  obtained  from  the  West 
Indies,  where  the  sugar-cane  is,  as  is  well  known,  cultivated  to  a  vast 
extent.  "  A  field  of  such  canes,"  says  Mr.  Beckford,  "  when  standing 
in  the  month  of  November,  when  it  is  in  arrow  or  full  blossom,  is  one 
of  the  most  beautiful  productions  that  the  pen  or  pencil  can  possibly 
describe.  It  commonly  rises  from  three  to  eight  feet  or  more  in  height, 
a  difference  of  growth  that  very  strongly  marks  the  difference  of  soil 
or  the  varieties  of  culture.  It  is,  when  ripe,  of  a  bright  and  golden- 
yellow  ;  and  where  obvious  to  the  sun,  is  in  most  parts  very  beautifully 
streaked  with  red.  The  top  is  of  a  darkish-green ;  but  the  more  dry 
it  becomes,  from  either  an  excess  of  ripeness  or  a  continuance  of 
drought,  it  assumes  a  russet-yellow  colour,  with  long  and  narrow  leaves 
depending ;  from  the  centre  of  which  shoots  up  an  arrow,  like  a  silver 
wand,  from  two  to  six  feet  in  height,  and  from  the  summit  of  which 
grows  out  a  plume  of  white  feathers,  which  are  delicately  fringed  with 
lilac  dye,  and  indeed  is,  in  its  appearance,  not  much  unlike  the  tuft 
that  adorns  this  particular  and  elegant  tree."  Such  is  the  external  ap- 
pearance of  the  plant  yielding  the  sugar-juice.  By  a  succession  of 
processes,  effected  on  the  sugar  plantations,  the  canes  are  cut  and 
crushed,  the  juice  boiled,  evaporated,  and  granulated  into  the  form  of 
moist  or  brown  sugar,  which  is  finally  packed  in  hogsheads  and  ex- 
ported. The  material  on  which  60  much  capital  and  so  much  slave- 
labour  are  annually  expended,  assumes  three  forms  before  it  reaches 
England :  it  is  first  a  juice  expressed  from  the  cane ;  then  a  kind  of 
syrup,  from  which  impurities  have  been  removed ;  and  lastly  a  brown 
granulated  substance,  from  which  a  considerable  portion  of  molasses, 
or  uncrystallizable  sugar,  has  been  removed. 

The  ponderous  sugar-hogsheads  which  we  notice  at  the  shops  of  the 
retail  grocers  contain  moist  sugar  somewhat  resembling  in  quality  that 
which  is  imported  by  the  refiner,  but  with  a  finer  and  softer  grain. 
This  sugar,  as  every  housewife  familiar  with  the  qualities  of  '  seven- 
penny  '  or  '  eightpenny  moist '  is  aware,  has  various  shades  of  brown 
colour,  according  to  the  quality ;  and  the  principal  cause  of  this 
colour  is,  that  a  quantity  of  black  molasses,  or  treacle,  which  formed 
part  of  the  original  cane-juice,  is  still  mixed  up  with  the  crystallizable 
parts  of  the  sugar, — not  having  been  wholly  removed  by  the  processes 
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to  which  the  cane-juice  is  subjected  before  importation.  The  particles 
of  sugar  in  their  pure  state  are  white ;  and  to  present  them  in  this 
white  crystalline  form  is  the  object  of  the  sugar-refiner,  who  adopts 
means  for  expelling  the  molasses,  and  also  certain  impurities  which  are 
incorporated  with  the  brown  or  Muscovado  sugar  as  imported  in  the 
hogsheads. 

It  seems  probable  that  the  art  of  refining  sugar  was  first  introduced 
into  Europe  by  the  Venetians,  and  was  practised  in  Venice  some  time 
before  it  was  adopted  in  any  other  European  country.  The  foul  and 
black  sugar  brought  from  Egypt,  at  the  end  of  the  thirteenth  century, 
was  the  first  material  upon  which  the  art  of  the  refiner  was  employed. 
The  Venetians,  in  their  first  attempts,  converted  the  dark  moist  sugar 
into  sugar-candy ;  but  they  soon  sought  to  obtain  refined  or  crystallized 
sugar  by  a  quicker  and  more  profitable  process,  which  they  at  length 
effected  by  the  use  of  conical  moulds,  such  as  have  ever  since  been 
used.  "From  Venice  the  art  passed  into  various  European  countries ; 
and  since  America  has  been  so  fertile  in  the  production  of  sugar,  re- 
fineries have  increased  to  a  considerable  extent  in  England  and  other 
countries. 

Let  us  suppose,  then,  that  a  hogshead  of  moist  sugar,  imported  from 
abroad,  is  brought  to  a  refinery,  and  let  us  follow  it  through  the  routine 
of  processes  till  it  assumes  the  form  of  a  conical  lump  of  white  sugar. 
This  will  enable  us  to  describe  the  uses  of  the  various  buildings  and 
rooms  forming  a  large  sugar-refinery,  taking  as  our  guide  the  one 
before  alluded  to,  viz.  that  of  Messrs.  Fairrie,  Brothers,  and  Co., 
situated  nearly  behind  Whitechapcl  Church. 

This  refinery  consists  mainly  of  two  ranges  of  buildings,  in  the 
eastern  of  which  the  earlier  and  in  the  western  the  later  processes 
arc  conducted.  The  hogsheads  of  sugar,  having  been  brought  in  wag- 
gons from  the  West  India  Docks  to  the  east  side  of  the  refinery,  are 
hauled  up  by  a  crane,  and  drawn  in  at  an  open  door  to  a  large  square 
room.  This  was  the  first  part  of  the  building  which  we  visited,  and  a 
busy  scene  it  presented :  here  was  a  hogshead  of  sugar,  suspended 
from  the  crane,  and  just  on  the  point  of  being  drawn  into  the  ware- 
house ;  there  was  another  hogshead,  deposited  on  a  low  iron  carriage, 
and  being  wheeled  farther  inwards ;  near  it  was  a  third,  being  weighed, 
— a  process  requiring  tackle  of  no  slight  kind,  since  the  hogsheads, 
when  filled,  vary  from  four  to  eighteen  cwts.  each ;  farther  on  was  a 
man  knocking  out  the  head  of  a  hogshead,  and  a  party  of  others  empty- 
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ing  the  contents  on  a  boarded  floor;  while  other  hogsheads,  some 
empty  and  others  full,  were  lying  around  in  various  directions.  Our 
frontispiece  represents  the  appearance  of  these  objects. 

The  sugar,  when  about  to  be  operated  on,  is  transferred  from  the 
hogsheads  to  a  wooden  floor,  from  whence  it  is  shovelled  into  large 
circular  vessels  called  '  blow-up  cisterns.'  If  we  gave  a  literal  accepta- 
tion to  technical  terms,  we  should  sometimes  smile,  and  at  other  times 
feel  a  little  alarm :  in  the  present  case  it  appears  that  the  name  is 
given  in  allusion  to  the  mode  in  which  steam  is  admitted  to  the  con- 
tents of  the  vessels.  The  cisterns  are  six  or  seven  feet  in  diameter, 
and  about  five  in  height ;  and  the  purpose  for  which  they  are  employed 
is  to  dissolve  the  sugar  preparatory  to  the  removal  of  earthy  and  other 
impurities  with  which  it  is  contaminated.  The  reader  must  bear  in 
mind  that  notwithstanding  the  purifying  processes  whereby  cane- juice  is 
converted  into  brown  sugar,  there  are  still  three  kinds  of  substances 
which  require  to  be  removed  from  this  sugar  before  the  white  crystal- 
line state  can  be  obtained,  viz.,  earthy  and  other  impurities,  colouring 
matter,  and  molasses ;  and  that  very  distinct  processes  are  resorted  to 
in  order  to  effect  the  removal.  To  remove  the  impurities  is  the  first 
object.  The  sugar  is,  as  before  stated,  thrown  into  the  '  blow-up 
cistern ;'  and  water  is  admitted  to  it  from  a  cistern  at  the  top  of  the 
house,  which  supplies  every  part  of  the  establishment,  and  which  is, 
in  its  turn,  supplied  from  a  well  nearly  two  hundred  feet  deep,  worked 
by  a  steam-engine.  Into  the  cistern  containing  the  sugar  and  water  is 
pumped  a  small  quantity  of  lime-water.  A  steam  pipe,  in  communi- 
cation with  a  boiler  at  the  cast  side  of  the  building,  is  enclosed  within 
the  c  blow-up  cistern ;'  and  apertures  being  opened,  steam  is  forced  or 
4  blown '  by  its  own  pressure  into  the  solution,  by  which  the  latter 
becomes  heated  in  a  very  short  space  of  time.  This  is  one  of  the 
many  instances  in  modern  manufactures  illustrative  of  the  advantages 
derived  from  the  use  of  steam  as  a  heating  agent.  The  water  in  the 
4  blow-up  cistern,'  being  heated  by  the  steam,  dissolves  the  sugar, 
aided  by  constant  stirring  by  means  of  long  poles  or  oars.  The  lime- 
water,  which  aids  in  this  process,  is  brought  from  vessels  situated  in  the 
eastern  part  of  the  premises :  they  are  casks  broader  at  the  bottom 
than  the  top ;  and  the  lime  being  dissolved  in  water  and  stirred  till  a 
milk-like  fluid  is  produced,  the  lime-water  is  pumped  from  them  as 
wanted. 

This  part  of  the  process  is  one  in  which  great  improvements  have 
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been  made  of  late  years :  indeed  the  same,  to  a  certain  extent,  may 
be  said  of  nearly  all  departments  of  the  refining  business.  Under  the 
old  mode  of  proceeding,  the  sugar  was  dissolved  in  lime-water  over  an 
open  fire,  whereby  it  was  subjected  to  a  variable  temperature  injurious 
to  the  quality  of  the  sugar :  the  clarification  was  effected  by  the  ad- 
mixture of  a  large  quantity  of  bullock's  blood,  and  a  scum  several 
inches  in  thickness  was  allowed  to  collect  on  the  surface  of  the  vessel 
containing  the  sugar,  and  was  thence  removed  by  a  broad  skimmer. 
As  an  illustration  of  the  effect  of  the  albuminous  refining  substance, 
t.e.  the  blood,  we  may  refer  to  the  action  of  hot  water  on  the  white  of 
an  eggj  which  is  almost  pure  albumen ;  the  white  coagulates,  or  be- 
comes solid,  in  two  or  three  minutes.  If  any  liquid  containing  albu- 
men be  mixed  in  another  liquid  and  heated,  the  albumen,  in  the  act  of 
solidifying,  collects  together -in  a  sort  of  film,  and  in  so  doing  appears 
to  entangle  most  of  the  solid  impurities  floating  about  in  the  liquid, 
removing  them  from  the  liquid  generally.  The  addition  of  bullock's 
blood,  and  the  process  of  skimming,  having  been  repeated  two  or  three 
times,  the  solution  of  sugar  was  allowed  to  flow  through  a  wooden 
channel  into  an  oblong  basket  covered  with  a  blanket,  through  which 
it  filtered  into  a  cistern  below,  carrying  a  considerable  portion  of  im- 
purity with  it.  But,  in  the  modern  process,  the  desired  effect  is  pro- 
duced in  a  much  more  efficacious  manner ;  for  the  temperature  of  the 
solution  is  not  greater  than  that  of  boiling  water,  and  the  offensive 
clarifying  ingredient  is  almost  entirely  dispensed  with,  the  process  of 
clarification,  or  the  removal  of  impurities,  being  principally  effected 
in  the  next  process. 

The  saccharine  solution — called  in  the  language  of  the  refinery 
4  liquor ' — is  not  skimmed  at.  all ;  but,  at  a  certain  stage  in  the  opera- 
tion, it  is  allowed  to  flow  from  the  '  blow-up  cistern '  into  a  range  of 
filtering-vessels  in  a  room  beneath,  into  which  niters  it  enters  as  a 
thick,  opaque,  blackish  liquid,  and  leaves  them  in  a  beautifully  trans- 
parent state,  though  coloured  of  a  reddish  hue.  The  arrangement  of 
these  filters  is  exceedingly  ingenious.  Several  cast-iron  vessels,  about 
six  feet  high,  contain  each  sixty  cloth  tubes,  about  three  inches  in 
diameter,  attached  to  short  metallic  tubes  which  are  screwed  to  circu- 
lar holes  in  the  upper  part  of  the  vessel,  and  hanging  vertically  down- 
wards. Each  tube  contains  a  large  bag,  made  of  a  close  kind  of 
cotton  cloth,  and  coiled  up  so  as  to  make  the  whole  a  compact  mass  of 
cloth ;  and  the  bags  being  each  two  feet  wide  and  six  feet  long,  it 
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is  easy  to  calculate  that  there  are  nearly  fifteen  hundred  square  feet 
of  cloth  comprised  in  each  filtering-vessel.  The  '  liquor,'  then,  flows 
from  the  *  blow-up  cisterns '  into  a  shallow  vessel  to  which  these  tubes 
are  attached,  and  thence  through  the  bags  contained  in  the  tubes. 
The  bags  being  closed  at  the  bottom,  no  outlet  exists  for  the  liquid 
except  through  the  meshes  or  interstices  of  the  cloth ;  and  as  the  cloth 
forming  each  bag  is  doubled  and  re-doubled  in  its  tube,  the  liquid 
finds  its  way  between  the  plies  or  folds  of  the  cloth,  and  finally  exudes 
in  a  transparent  state.  The  whole  of  the  impurities,  with  the  excep- 
tion of  a  little  colouring  matter,  are  retained  by  the  bags  and  tubes, 
while  the  saccharine  liquor  passes  through. 

It  must  be  evident  that  the  impurities  left  in  the  bags  would  soon 
clog  the  meshes,  if  not  removed.  At  intervals,  therefore,  the  tubes 
are  unscrewed,  and  taken  out  to  a  washing-yard,  where  the  bags  are 
drawn  out,  the  impurities  removed,  and  bags  and  tubes  thoroughly 
washed.  These  impurities  still  contain  a  small  portion  of  saccharine 
matter,  which  is  subsequently  extracted  from  them  by  boiling  and 
other  processes ;  and  the  spent  residue  is  finally  sold  as  manure,  for 
which  it  possesses  valuable  qualities. 

The  next  point  in  our  visit  is  to  the  rooms  in  which  the  process  of 
*  decolouration  '  is  carried  on.  The  reader  will  bear  in  mind  that  the 
state  to  which  the  sugar  has  been  traced  in  its  progress  is  that  of  a 
transparent  liquid  having  a  reddish  tinge.  To  remove  this  tinge, 
without  interfering  with  the  transparency  of  the  liquid,  is  the  next 
object  of  attention ;  and  charcoal  is  the  agent  which  modern  inquiry 
has  shown  to  be  best  fitted  for  this  purpose.  It  has  been  long  known 
that  common  wood-charcoal  possesses  the  property  of  removing,  more 
or  less,  the  odour  proceeding  from  animal  and  vegetable  substances  in 
a  state  of  decomposition ;  but  it  was  also  discovered  by  the  German 
chemist  Lowitz,  that  the  same  substance  will  remove  the  colour  from 
common  vinegar  and  several  other  liquids :  a  fact  which  soon  after- 
wards led  to  the  employment  of  charcoal  in  the  clarification  of  various 
pharmaceutical  preparations,  and  as  an  auxiliary  in  the  refining  of 
sugar.  About  thirty  years  ago,  M.  Figuire,  of  Montpellier,  ascertained 
the  additional  important  fact,  that  charcoal  obtained  from  animal  sub- 
stances is  not  only  equally  efficacious  when  used  in  considerably 
smaller  proportion  than  vegetable  charcoal,  but  that  it  is  capable  of 
decolouring  many  liquids  on  which  the  latter  has  no  sensible  effects 
whatever.     The  sugar-refiners  immediately  availed  themselves  of  the 
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knowledge  of  this  fact;  and  since  that  time  many  different  modes 
have  been  adopted  of  employing  animal  charcoal  in  refining. 

What  is  meant  by  *  animal  charcoal '  is  the  earthy  and  carbonaceous 
product  obtained  by  burning  bones  in  retorts;  certain  other  ingredients 
in  the  bone  are  driven  off  by  the  heat,  leaving  an  intimate  mixture  of 
phosphate  and  carbonate  of  lime  with  carbon,  which  then  obtains  the 
name  of  animal  charcoal.  It  is  not  well  known  in  what  manner  char- 
coal acts  on  the  colouring  particles  of  bodies ;  but  Mr.  Aikin,  in  one 
of  his  Lectures,  makes  the  following  remarks  on  the  comparative 
action  of  vegetable  and  animal  charcoal : — "  It  is  certain  that  the  more 
finely  divided  any  given  weight  of  charcoal  is,  the  more  powerful  is 
its  decolouring  effect ;  and  thus  the  inferiority  of  those  kinds  of  char- 
coal that  break  with  a  glossy  fracture,  when  compared  with  those  of 
a  dull  fracture,  is  accounted  for :  the  particles  of  the  former  being 
assumed  to  be  nearly  solid,  and  those  of  the  latter  to  be  porous,  or,  in 
other  words,  more  minutely  divided.  In  bone  or  animal  charcoal  the 
carbonaceous  particles  are  separated  from  each  other  by  the  large 
quantity  of  earth  with  which  they  are  mixed ;  and  hence  the 
superiority  of  this  to  vegetable  charcoal  resolves  itself  into  a  case 
of  very  minute  division."  These  points,  however,  are  not  yet 
settled. 

We  return,  then,  to  the  operations  on  the  sugar,  which  we  had 
traced  through  the  filtering-bags.  All  the  liquor,  as  it  leaves  the 
filters,  flows  through  pipes  into  other  parts  of  the  building  occupied 
by  charcoal-cisterns,  each  of  which  is  a  square  vessel,  four  or  five  feet 
in  height,  and  provided  with  a  double  bottom,  the  upper  one  being 
perforated  with  small  holes.  On  this  perforated  bottom  a  piece  of 
cloth  is  laid,  and  on  the  cloth  a  layer  of  powdered  animal  charcoal,  or 
*  bone-black,'  nearly  three  feet  in  thickness.  The  saccharine  liquor 
flows  on  the  surface  of  this  charcoal  bed,  through  which  it  slowly  finds 
its  way,  percolating  to  the  bottom,  then  through  the  meshes  of  the 
cloth,  and  lastly  through  the  perforations  into  the  vacant  ppace 
beneath.  The  effect  of  this  filtration  is  very  striking;  for  the  liquor, 
which,  though  transparent,  is  of  a  reddish  colour  when  it  flows  into 
these  cisterns,  leaves  them  in  a  state  of  colourless  transparency  almost 
equal  to  that  of  pure  water.  Such  a  complete  decolouration  is  the  best 
proof  of  the  success  of  the  modern  improvements  in  this  branch  of 
manufacture.  The  cloth  bags,  and  the  arrangements  by  which  the 
liquor  is  made  to  flow  through  them,  remove  all  the  opaque  impuri- 
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ties ;  while  the  charcoal,  and  the  apparatus  of  which  it  forms  a  part, 
remove  the  colouring  matters  from  the  filtered  liquor. 

In  the  eastern  part  of  the  premises  is  situated  a  retort-house,  sup- 
plied with  furnaces,  retorts,  and  various  subsidiary  arrangements. 
These,  whose  use  might,  to  a  stranger,  appear  rather  inexplicable  in  a 
sugar-refinery,  exemplify  one  of  the  most  curious  and  valuable  pro- 
perties in  the  charcoal  employed.  When  the  process  of  decolouring 
the  sugar  has  rendered  the  charcoal  impure,  water  is  poured  through 
the  mass  in  the  cisterns,  until  all  the  soluble  part  of  the  saccharine 
impurities  is  removed ;  after  which  the  charcoal  is  removed  from  the 
square  cisterns,  carried  to  the  retort-house,  put  into  iron  retorts-— of 
which  there  are  a  large  number,  each  eight  or  ten  feet  long — and 
there  re-burned.  The  arrangements  for  this  purpose  are  on  a  consi- 
derable scale,  and  very  complete ;  and  the  process  is  so  conducted  that 
the  charcoal  leaves  the  retorts  in  a  state  as  fit  for  use  as  when  it  was 
first  made ;  all  the  impurities  having  been  burned  away,  without  any 
deterioration  in  the  decolouring  qualities  of  the  charcoal.  Thus  the 
same  portions  of  charcoal  may  be  used  over  and  over  again.  This 
decolouring  process  was  first  employed  in  this  country  on  a  large  scale 
by  Messrs.  Fairrie,  who  likewise  adopted  the  mode  here  described  of 
recovering  the  power  of  animal  charcoal,  several  years  before  it  be- 
came publicly  known. 

Every  one  knows  that  *  loaf '  sugar,  as  well  as  *  moist,'  possesses 
different  degrees  of  whiteness  and  clearness  of  appearance.  The  mode 
in  which  these  different  qualities  arise  will  be  explained  presently ; 
hut  we  may  here  remark,  that  it  is  only  the  finest  'qualities  which 
present  the  pure  and  colourless  appearance  alluded  to  above,  after 
passing  through  the  charcoal.  The  inferior  kinds  retain  a  slight  tinge 
of  colour. 

'•  We  next  transfer  our  attention  to  that  part  of  the  building  in  which 
the  most  important  of  all  the  operations  is  carried  on,  viz.  the  boiling. 
If  we  were  to  attempt  a  description  of  all  the  inventions  and  contri- 
vances which  have  been  brought  to  bear  on  this  process,  it  would  not 
only  absorb  too  much  space,  but  would  involve  scientific  details  unsuited 
to  our  purpose :  it  must  suffice  to  show  how  the  method  usually  adopted 
at  the  present  day  differs  from  the  old  one,  now  almost  obsolete. 

The  *  liquor '  consists  of  sugar  capable  of  assuming  a  crystalline 
form,— molasses,  or  uncrystallizable  sugar, — and  water ;  and  the 
object  of  the  boiling  is  to  drive  off  a  portion  of  the  water  in  the 
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form  of  steam,  and  to  prepare  the  sugar  for  crystallizing.     Under  the 
old  system  the  saccharine  liquor  was  poured  into  a  large  copper  vessel 
called  a  4  pan,'  and  there  boiled  over  an  open  fire,  at  a  temperature 
gradually  rising  to  230°  or  250°,  until  the  evaporation  had  caused  it  to 
assume  a  degree  of  viscidity  known  by  experience  to  be  proper  for  the 
purpose.     From  the  pan  it  was  emptied  into  vessels  called  *  coolers,' 
where  it  was  beaten  violently  with  an  oar  or  staff,  by  the  action  of 
which  the  sugar  was  so  far  disentangled  from  the  molasses  as  to  be 
able  to  granulate,  or  become  partially  crystallized.      It  was  found, 
however,  that,  independent  of  other  evils,  the  sugar  was  liable  in  that 
process  to  be  injured  by  the  high  temperature  at  which  it  boiled :   for 
there  is  a  tendency  to  decomposition  even  at  the  temperature  of  boiling 
water ;  and  at  a  still  greater  heat  the  tendency  is  increased.     These 
circumstances  led  to  the  happy  suggestion,  by  Mr.  Howard,  of  a  me- 
thod of  boiling  the  sugar  in  vacuo.    In  the  common  operations  familiar 
to  daily  experience,  boiling  water  is  always  nearly  of  one  temperature, 
because  it  is  exposed  to  a  tolerably  uniform  atmospheric  pressure ;  but  if 
this  pressure  could  be  removed  by  the  action  of  the  air-pump,  or  some 
other  means,  boiling  would  take  place  at  a  temperature  so  low  that  the 
hand  could  bear  immersion  in  the  water  with  impunity.    So  likewise  in 
the  case  of  sugar-liquor :   if  the  pressure  of  the  atmosphere  could  be  re- 
moved, the  process  of  boiling,  which  is  nothing  more  than   a  very 
rapid  evaporation,  would  take  place  at  so  low  a  temperature  that  the 
sugar  would  not  be  injured  by  it,  viz.  from  130°  to  150°,  that  is,  one 
hundred  degrees  lower  than  under  the  atmospheric  pressure.      Such 
were  Mr.  Howard's  views ;    and  few  scientific  suggestions  have  ever 
been  attended  with  more  complete  success.     Nearly  all  the  principal 
sugar- refiners  now  boil  sugar  in  vacuo  more  or  less  perfect ;  each  one 
adopting  a  form  of  apparatus  or  a  routine  of  processes  best  suited  to 
the  circumstances  under  which  he  conducts  his  business.    We  shall  pre- 
sently make  a  few  further  remarks  on  the  introduction  of  this  plan ;  but 
it  will  be  desirable  first  to  trace  the  sugar  through  the  boiling  process. 

The  pans  at  Messrs.  Fairrie's  refinery  are  circular,  domed,  copper 
vessels,  from  six  to  seven  feet  in  diameter,  and  nearly  the  same  in 
height.  No  fire  is  visible  beneath  them ;  indeed  throughout  the  re- 
finery we  saw  scarcely  a  symptom  of  a  lire  :  whether  the  purpose  be 
to  heat  a  vessel  of  water,  to  boil  the  sugar  in  vacuo,  to  heat  a  stoving- 
room,  or  to  warm  the  buildings  generally,  the  heating  power  is  sup- 
plied by  steam,  which  traverses  almost  every  part  of  the  premises  in 
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pipe*.  Each  pan  is  completely  covered  in,  air-tight;  but  then  an 
many  channels  of  communication  with  other  veasela :  one  admitting 
liquid  sagar  to  the  pan ;  another  furnishing  a  channel  through  which  it 
may  flow  out;  a  third  admitting  steam  for  boiling  the  sugar;  and  a 
fourth  serving  as  an  exit  for  the  air  original!  j  contained  in  the  pan,  and 
also  for  the  steam  evaporated  from  the  sugar.  Various  pieces  of  me- 
chanism are  attached  to  each  pan,  whereby  the  temperature  of  the 
liquid,  the  quantity . contained  in  the  pan,  Ac, 'may  be  tested;  but 
these  need  not  be  further  particularized.  The  external  appearance  of 
each  pan,  and  the  appendages  belonging  to  it,  are  seen  in  Fig.  2. 


The  process,  then,  is  briefly  this : — The  liquid  sugar,  after  perco- 
lating through  the  charcoal,  and  being  collected  in  a  cistern  several 
feet  below  the  pans,  is  placed  in  communication  with  them  by  an 
ascending  pipe ;  and  the  air  being  withdrawn  from  within  each  pan 
by  means  of  an  air-pump,  the  liquid  sugar  ascends  the  pipe  into  the 
vacuum  by  atmospheric  pressure  from  without,  on  the  same  principle 
as  the  water  ascends  in  a  common  pump.  Steam  is  then  admitted  to 
a  vacant  space  below  the  sugar  in  the  pan,  and  also  through  pipea 
traversing  the  interior ;  and  by  these  means  the  sugar  is  brought  to  a 
boiling  state  while  comparatively  at  a  low  temperature,  on  account  of 
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the  tolerably  perfect  vacuum  existing  above  the  surface  of  the  liquor 
in  the  pan.  As  the  evaporation  proceeds,  the  vapour  flows 'through  a 
large  iron  pipe  into  an  open  court,  where  a  cistern  of  cold  water  con- 
denses it  as  fast  as  it  is  formed,  and  thus  maintains  a  vacuum  within 
the  boiler.  The  sugar,  by  this  evaporation,  thickens,  and  becomes 
partially  granulated  or  crystallized;  and  to  ascertain  how  far  this 
process  has  extended,  a  most  ingenious  instrument,  called  a  *  proof- 
rod/  is  used,  by  which  a  small  quantity  of  sugar  may  be  taken  out 
without  disturbing  the  vacuum  in  the  pan.  This  *  proof-rod '  may  be 
regarded  as  a  key  which  unlocks  a  little  valve  in  the  body  of  the  pan, 
draws  out  a  sample  of  sugar,  and  locks '  the  valve  again.  A  hollow 
tube  is  fixed  in  the  pan,  with  the  outer  end  exposed  to  the  atmosphere, 
but  the  inner  end  immersed  in  the  liquid  sugar.  This  inner  end  is 
constructed  with  a  socket  and  plug,  like  the  key  of  an  ordinary  liquor- 
cock,  with  two  apertures,  through  which,  when  open,  liquor  may  flow. 
The  *  proof-rod '  is  a  straight  brass  rod  with  a  handle,  having  a  key  at 
the  farther  end,  which,  on  being  introduced  into  the  tube  and  turned 
round,  unlocks  the  socket  and  plug  in  the  tube,  and  allows  the  liquid 
sugar  to  flow  through  the  apertures  of  the  socket  and  plug  into  a 
recess  at  the  bottom  of  the  key.  The  proof-rod  being  again  turned, 
locks  up  the  apertures  in  the  tube,  and  on  being  withdrawn  brings 
with  it  a  small  sample  of  liquid  sugar. 

The  attendant  *  boiler '  then  tests  the  state  of  the  sugar,  by  taking  a 
little  between  the  thumb  and  finger,  and  trying  what  degree  of  tenacity 
and  granulation  it  has  acquired.  If  the  result  is  not  satisfactory,  the 
boiling  is  continued  for  some  time  longer ;  but  if  satisfactory, — and 
this  is  a  matter  that  requires  constant  experience  to  determine, — a 
valve  at  the  bottom  of  the  pan  is  opened,  and  the  sugar  flows  through 
a  pipe  into  a  room  beneath,  where  vessels  are  placed  for  its  reception. 
The  sugar,  as  it  flows  through,  appears  to  be  much  altered,  for  it  is 
now  a  mass  of  crystals  enveloped  in  a  dark-coloured  syrup.  All  the 
pans  are  nearly  alike  in  their  mode  of  arrangement,  and  the  reader 
will  understand  that  the  purpose  to  which  they  are  applied  is  to  drive 
off,  in  the  form  of  vapour,  so  much  of  the  water  which  has  been 
mixed  with  the  sugar  as  to  enable  the  latter  to  crystallize.  The  steam 
employed  as  the  heating  agent  is  brought  from  a  large  boiler  in  the 
eastern  part  of  the  premises,  which  similarly  supplies  many  other 
departments  of  the  building. 

One  of  the  most  marked  points  of  difference  between  the  old  and 
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the  recent  methods  of  boiling  U  this :— that,  under  the  old  system,  the 
temperature  at  which  the  concentration  was  carried  on  was  so  high 
that  crystallization  could  not  take  place  till  a  subsequent  cooling  had 
been  effected;  whereas  under  the  system  introduced  by  Mr.  Howard, 
the  crystallization  actually  takes  place,  to  a  considerable  extent,  in 
the  boiler  itself.  It  was  nearly  thirty  years  ago  that  Mr.  Howard  took 
out  his  first  patent  respecting  sugar-refining ;  but,  like  many  other  im- 
provements, it  made  its  way  slowly  into  favour  among  manufacturers. 
The  experiments  on  which  he  grounded  his  plan  were  made  with  a 
small  table  apparatus;  and  when,  through  an  arrangement  with  a 
refiner  in  a  large  way  of  business,  the  method  was  put  into  practical 
operation,  it  was  found  to  produce  indifferent  sugar,  with  weak,  soft, 
and  small  crystals.  After  many  attempts,  however,  all  the  practical 
difficulties  were  overcome;  pure,  large,  and  bright  crystals  of  sugar 
were  produced  by  the  new  method ;  and  many  refiners,  both  in  London 
and  elsewhere,  adopted  the  patent  process,  for  the  use  of  which  they 
paid  a  stipulated  annual  premium.  There  were  some  years  in  which 
the  premiums  thus  paid  by  several  refiners  collectively  amounted  to 
more  than  forty  thousand  pounds  per  annum. 

We  resume  our  description.     After  having  witnessed  the  operations 
and  apparatus  connected  with  the  boiling,  we  neit  followed  the  pro- 
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gress  of  the  sugar  to  a  room  on  the  lower  floor  of  the  building,  con- 
taining vessels  called  '  heaters,'  into  which  the  sugar  flows  from  the 
pans.  It  is  a  curious  circumstance,  that  under  the  old  system  the 
corresponding  vessels  were  termed  *  coolers/  as  being  at  a  much  lower 
temperature  than  that  at  which  the  sugar  was  boiled  in  the  pans ;  but 
they  are  now  called  by  an  opposite  name,  because  the  sugar  is  here 
raised  to  a  temperature  of  about  180°,  having  previously  been  boiled 
at  135°  or  140°.  While  being  raised  to  this  higher  temperature,  the 
sugar  is  kept  constantly  stirred ;  and  at  a  certain  point  in  the  process 
it  has  acquired  a  state  which  renders  further  heating  unnecessary. 
The  object  of  this  process  is  not  so  much  to  crystallize  the  sugar  (for 
that  has  already  been  effected  in  the  pan),  as  to  impart  to  it  a  consis- 
tence which  facilitates  the  subsequent  processes,  and  gives  to  the  loaf 
of  sugar  a  firmer  texture. 

Recalling  to  mind  what  has  been  already  stated,  it  will  be  seen  that 
the  sugar  has  been  successively  deprived  of  its  solid  impurities,  its 
colouring-matter,  and  of  some  of  the  water  which  had  been  mixed  with 
it ;  but  the  molasses,  or  uncrystallizable  parts  of  the  sugar,  still  remain. 
To  separate  these,  therefore,  is  the  object  of  the  next  few  processes, 
technically  termed  *  filling  out,'  *  washing/  and  *  netting.' 

The  *  fill-house,'  the  part  of  the  refinery  to  which  our  visit  next  led 
us,  presented  a  singular  appearance.  It  is  a  very  large  square  room, 
on  the  basement  story,  paved  with  stone,  and  having  brick  walls  and 
ceiling.  A  considerable  portion  of  the  floor  was  covered  with  iron 
conical  moulds,  about  two  feet  in  height,  and  six  inches  in  diameter  at 
the  largest  part ;  each  one  placed  with  its  apex  downwards,  and  upheld 
by  those  with  which  it  was  surrounded.  Hundreds,  and  probably 
thousands,  of  these  moulds  were  thus  ranged  in  close  rank  and  file; 
some  filled  with  sugar  from  the  *  heaters/  others  in  the  act  of  being 
filled,  and  the  rest  empty,  waiting  to  be  filled  at  a  subsequent  part  of 
the  day's  operations.  These  were  the  moulds  which  give  the  well- 
known  *  sugar-loaf '  shape  to  the  masses  of  white  sugar  seen  at  the 
shops  of  the  grocers.  Among  the  improvements  which  the  business  of 
sugar-refining  has  undergone,  is  the  substitution  of  iron  moulds  for 
those  made  of  clay ;  the  latter  used  to  be  universally  employed,  but 
the  former  possess  many  advantages,  and  have  almost  superseded  them. 

A  busy  scene  presented  itself  in  the  'fill-house.'  A  number  of 
men,  each  stripped  from  the  waist  upwards,  were  engaged  in  filling 
the  moulds  with  liquid  sugar  from  the  '  heaters/  each  man  carrying 
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before  him  a  large  copper  basin  shaped  somewhat  like  a  coal-scoop, 
and  capable  of  holding  above  a  hundred-weight  of  melted  sugar.  The 
men  went  to  the  'heaters,'  filled  their  scoops  with  the  hot  viscid  sugar, 
and  walked,  or  rather  ran,  with  a  quick  elastic  motion,  to  the  moulds, 
which  they  filled  one  after  another  with  the  sugar.  Each  man,  as  soon 
as  he  had  exhausted  his  cargo  by  filling  three  or  four  moulds,  hastened 
back  to  the  '  heaters,'  obtained  another  supply,  and  returned  to  fill  other 
moulds.  In  witnessing  this  operation,  it  appeared  strange  that  the 
men  were  not  scalded,  by  the  liability  of  the  sugar  being  spilled  from 
the  vessels  ;  but  practice  enables  them,  by  a  peculiar  spring  of  the 
body,  to  hapten  along  at  a  tolerably  quick  pace,  without  much  personal 
inconvenience  from  the  heated  sugar.  As  it  is  important  to  have  all 
the  sugar  poured  into  the  moulds  while  in  a  certain  state  of  tem- 
perature and  granulation,  a  sufficient  number  of  men  is  employed  to 
'  till  out '  all  the  contents  of  one  sugar-boiling  in  about  half  an  hour. 
The  operation,  while  it  lasts,  is  a  laborious  one,  and  is  generally  un- 
dertaken by  stout,  hardy  sous  of  the  "  Emerald  Isle."  When  the 
moulds  are  filled,  and  the  contents  still  in  a  fluid  state,  the  surface 
is  stirred  and  scraped  round  the  edge  of  the  sugar,  to  prevent  any  ad- 
hesion to  the  mould,  and  also  to  enable  the  small  crystals  which  arc 
forming  to  diffuse  themselves  equably  through  the  sugar. 

These  moulds,  then,  contain  sugar  and  eyrup  mixed  up  together, 
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in  a  heated  and  viscid  state ;  and  in  the  '  fill-house '  they  remain  till  the 
following  day,  in  order  that  two  effects  may  be  produced,  viz. :  the 
solidification  of  the  sugar  in  the  act  of  cooling,  and  the  partial  separa- 
tion of  the  syrup  from  it.  When  these  objects  are  to  a  certain  degree 
effected,  the  moulds  are  taken,  one  by  one,  to  a  place  called  the  *  pull- 
up  hole,'  in  order  to  be  passed  to  the  upper  floors  of  the  building. 
"With  the  usual  brevity  of  technical  language,  the  term  4  pull-up  hole ' 
designates  the  mode  of  transfer.  This  hole  is  a  vertical  space,  fifty  or 
sixty  feet  high  and  four  or  five  square,  with  ledges  occurring  at  dis- 
tances of  every  few  feet  in  height,  on  which  boards  are  placed  to  serve 
as  platforms.  A  doorway  opens  into  this  ' pull-up  hole'  at  every 
story ;  and  the  moulds  containing  the  sugar  are  handed  up  one  by  one 
through  the  hole,  each  man  taking  the  moulds  from  the  man  next  be- 
low him,  and  depositing  them  in  some  one  of  the  upper  rooms.  The 
moulds  differ  greatly  in  size  and  capacity  ;  the  smallest,  when  filled 
with  liquid  sugar,  weighing  only  twenty-five  pounds,  and  the  largest, 
for  the  inferior  kinds  of  sugar,  weighing  as  much  as  one  hundred  and 
fifty  pounds :  of  the  larger  kinds,  therefore,  the  weight  is  too  great  to 
allow  the  moulds  to  be  handed  up  in  this  way,  and  they  are  hauled  up 
by  means  of  a  rope. 

While  the  sugar  is  thus  being  conveyed  to  the  upper  stories,  we  will 
imagine  ourselves  to  have  ascended  a  spiral  staircase  which  traverses 
the  whole  height  of  the  building,  and  to  have  entered  the  *  washing  * 
and  *  netting  '  rooms.  An  extraordinary  area  of  flooring  is  exhibited 
by  these  rooms.  We  have  said  that  most  sugar-refineries  are  lofty  and 
consist  of  a  great  number  of  stories ;  and  we  are  now  in  a  condition  to 
see  the  necessity  for  this.  Every  mould-full  of  sugar  requires  several 
days  for  its  final  completion  ;  and  thus  each  mould  is  in  use  so  long, 
that  a  very  large  number  is  required  for  the  purposes  of  the  establish- 
ment, and  many  separate  stories  are  necessary  to  contain  them.  In 
going  from  room  to  room,  and  from  floor  to  floor,  we  saw  repetitions 
of  the  same  arrangements,  viz.,  moulds  ranged  nearly  all  over  the  floors 
of  the  apartments,  as  thickly  as  they  could  stand  :  there  could  not  have 
been  less  than  from  fifteen  to  twenty  thousand  of  them  filled  with 
sugar,  besides  those  which  were  waiting  to  be  filled. 

The  processes  which  the  sugar  undergoes  in  these  upper  rooms 
must  next  be  noticed.  A  small  opening  being  made  in  the  apex  of 
each  mould,  the  mould  is  placed  in  an  earthen  jar,  where  it  is  left  for 
some  time.  During  this  period  the  syrup  flows  or  drops  out  slowly 
through  the  perforation  into  the  jar  beneath.     When  this  draining  has 
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proceeded  to  a  certain  extent,  the  mould  is  taken  out  of  the  jar ;  and 
the  syrup,  under  the  name  of  *  green-syrup/  is  emptied  from  each  jar 
into  one  common  funnel  or  pipe,  by  which  it  is  conveyed  down  to  the 
boiling-house.  As  this  syrup  still  contains  a  portion  of  crystal!  iz- 
able  sugar,  it  is  boiled  over  again  with  raw  sugar,  to  produce  lump  sugar 
of  a  rather  inferior  quality ;  and  when  all  the  crystallizable  sugar  is  ob- 
tained  from  it,  the  residue  becomes  thejvell-known  substance  treacle* 

This  draining,  however,,  does  not  remove  all  the  syrup  from  the 
sugar,  a  portion  being  still  entangled  among  and  coating  the  crystals ; 
and  to  separate  this  portion,  the  sugar  is  *  washed '  in  rather  a  peculiar 
way.  Formerly  a  process  of  *  claying '  was  adopted :  a  stratum  of  fine 
white  clay  diluted  with  water  being  laid  on  the  surface  of  the  sugar, 
the  water  percolated  through  the  sugar  by  its  own  weight,  mixing  with 
the  syrup  which  yet  remained  in  the  body  of  the  sugar,  and  washing  it 
away  through  the  orifice  in  the  apex  of  the  mould.  By  the  modern 
improvements,  this  porous  surface,  or  sponge,  as  it  may  be  considered, 
is  formed  of  sugar  instead  of  clay.  The  rough  and  uneven  surface  of 
the  sugar  on  the  base  of  the  mould  is  scraped  off  into  a  vessel,  and 
there  mixed  with  water  to  the  state  of  a  *  magma *  or  mortar,  which  is 
again  laid  on  the  surface  of  the  sugar.  When  this  magma  has  acquired 
a  certain  degree  of  dryness,  a  clear  solution  of  very  fine  sugar  in  water 
is  poured  on  it,  and  allowed  to  remain.  This  solution,  finding  its  way 
slowly  through  the .  mass  of  sugar  beneath,  carries  with  it  the  greater 
part  of  the  syrup  still  remaining,  together  with  a  portion  of  good 
sugar  which  unavoidably  accompanies  it.  This  richer  syrup,  techni- 
cally called  *  second  runnings,'  is  emptied  from  the  earthen  jars  into  a 
funnel  which  conveys  it  to  the  boiling-house,  again  to  be  boiled  for  the 
separation  of  the  sugar  from  the  molasses.  The  solution  of  the  sugar 
is  renewed  from  time  to  time,  until  the  syrup  is  so  thoroughly  washed 
away  as  to  leave  the  loaf  of  sugar  in  a  beautifully  white  state ;  or  if  the 
sugar  be  of  a  cheaper  quality,  until  a  corresponding  degree  of  purity 
has  been  attained.  The  substitution  of  sugar  for  clay  as  the  sponge- 
like layer  placed  in  the  moulds,  is  one  of  the  many  improvements  in- 
troduced by  Mr.  Howard ;  and  its  importance  is  shown  by  the  fact, 
that  the  process  is  now  effected  in  one-fourth  of  the  time  which  it  used 
to  occupy  under  the  old  system. 

A  medium  kind  of  sugar,  called  *  clayed,'  or  Lisbon  sugar,  is  much 
used  in  some  foreign  countries,  and  forms  a  link  between  moist  and 
loaf  sugar.  The  brown  cane-juice,  at  a  certain  stage  of  the  process, 
instead  of  being  put  into  hogsheads,  is  placed  in  conical  pots,  called 
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by  the  French  '  formes,'  with  the  points  downwards,  having  a  hole  about 
half  an  inch  in  diameter  at  the  bottom,  temporarily  closed  with  a  peg. 
When  the  sugar  in  these  pots  is  cool,  the  apex  is  opened,  and  the  pots 
placed  over  jars.  After  this  a  'claying'  process  is  pursued,  nearly 
similar  to  that  alluded  to  above.  The  result  of  this  process  is,  that 
after  remaining  fifteen  or  twenty  days  in  the  moulds,  the  sugar  as- 
sumes a  form  more  white  and  pure  than  that  of  raw  sugar,  but  less  so 
than  refined.  But  it  appears  probable  that  this  old  method  will  not  be 
much  longer  pursued. 

Returning  to  the  refining  processes,  it  will  be  evident  that  the 
quantity  of  syrup  which  drains  from  the  apex  of  each  mould  is  very 
considerable.  In  the  first  place,  there  is  the  '  green  syrup,'  which 
flows  as  soon  as  the  hole  in  the  apex  is  opened ;  and  afterwards  there 
are  the  finer  syrups,  resulting  from  the  solution  of  fine  sugar  which  is 
poured  on  the  loaf  or  lump  in  the  mould,  and  which  carries  off  a  por- 
tion of  good  sugar  together  with  molasses.  The  subsequent  boiling 
and  preparation  of  those  syrups,  in  order  to  obtain  the  crystallizable 
sugar  from  them,  is  almost  as  important  an  affair  as  the  refining  of  the 
original  brown  sugar.  A  curious  scale  of  qualities  is  maintained  in 
these  arrangements.  The  finest  syrup  is  mixed  with  other  sugar  to 
obtain  refined  sugar  of  the  same  quality  as  that  from  which  the  syrup 
was  obtained ;  the  second  quality  of  syrup  assists  in  the  preparation  of 
sugar  one  degree  lower  in  quality ;  whilst  the  coarsest,  or  *  green 
syrup,'  produces  a  kind  two  degrees  lower.  Thus  the  finest  syrup 
from  the  finest  sugar  is  almost  as  pure  as  the  sugar  itself;  while  the 
coarsest  syrup  from  the  coarsest  sugar  is  so  thoroughly  exhausted  of 
crystallizable  particles,  as  to  be  dismissed  from  the  refining  processes, 
and  sold  as  treacle. 

The  face  of  the  sugar  in  the  moulds  becomes  rough  and  uneven, 
from  the  subsidence  of  the  solid  parts  of  the  solution.  When  the 
*  washing '  or  4  netting  '  (*.  e.,  making  the  sugar  net,  neat,  or  pure), 
therefore,  is  completed,  this  face  is  made  smooth.  A  man  places  the 
mould  on  its  side  across  a  stool,  or  trough,  as  in  Fig.  5,  and  scrapes 
the  base  or  open  surface  of  the  sugar  with  a  small  instrument :  the 
process  is  called  *  brushing-off,'— one  of  those  odd  technical  terms 
which  so  puzzle  a  stranger,  from  their  apparent  inapplicability.  The 
sugar  is  then  allowed  to  remain  a  day  or  two  in  the  mould,  in  order 
that  the  base  may  acquire  hardness  and  firmness.  A  smart  blow  or 
two  of  the  edge  of  the  mould  against  a  wooden  post  loosens  the  sugar 
within,  and  the  loaf  is  turned  out  upon  its  base,  after  having  lain  in 
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the  mould  for  several  clays.  We  are  then  enabled  to  see  (lie  effect  of 
the  cleansing  processes  which  the  sugar  has  undergone:  the  surface  is 
hard,  crystalline,  and  more  or  less  white  according  io  the  quality,  the 
finest  quality  having  a  degree  of  whiteness  almost  rivalling  that  of 
snow.  In  no  part  of  the  manufacture  have  the  modem  improvements 
produced  more  decided  effects  than  in  the  purity  of  colour  now  ob- 
tained. The  inferior  kinds  of  sugar  retain  a  tint  more  or  less  dark,  pro- 
bably from  the  impossibility  of  expelling  all  the  molasses  from  them.  ' 
The  loaves  or  lumps  (in  the  language  of  the  refinery,  '  loaves '  are 
the  finest  quality,  and  'lumps'  somewhat  inferior)  of  sugar  are  not, 
however,  equally  white  all  over  when  they  leave  the  moulds,  the  parts 
near  the  apes  being  slightly  damp  and  discoloured  at  the  surface.  To 
remove  this  damp  portion,  an  ingenious  machine  is  employed.  Three 
cutting  knives  or  blades  are  ranged  in  a  conical  form,  and  made  to  ro- 
tate by  the  motion  of  a  wheel ;  and  the  apex  of  the  loaf  of  sugar  being 
introduced  into  the  cavity  formed  between  these  blades,  as  in  Fig.  6,  the 
surface  is  shaved  or  sheared  off,  leaving  the  body  of  the  loaf  clean  and 
smooth.  Some  of  the  larger  and  coarser  lumps  of  sugar  are  no',  treated 
in  this  careful  manner ;  but  the  damp  apex  is  merely  chopped  off, 
leaving  the  lump  as  a  truncated  cone.  The  operation  of  shearing  the 
surfaces  of  the  loaves  is  termed  '  turning  off;'  and  the  waste  sugar  ob- 
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tained  thereby,  as  welt  as  that  which  results  from  the  process  of '  brush- 
ing off,*  is  melted  and  clarified,  and  converted  into  ibe  fine  clear  solu- 
tion which  is  poured  on  the  sugar  for  the  process  of  ■  washing.* 

After  the  loaves  have  been  left  several  hours,  ranged  over  the  floors 
of  large  rooms,  they  arc  taken  up  one  by  one,  wrapped  in  paper,  and 
placed  in  an  oven  or  stoving-room.  This  oven  is  one  of  the  most  sin- 
gular parts  of  the  building :  the  temperature  maintained  therein — 
about  140° — is  too  great  to  allow  a  stranger  to  remain  long  in  it;  but 
we  saw  sufficient  to  show  the  ingenuity  of  the  arrangement  It  may 
be  characterized  as  a  room  about  ten  feet  by  eight,  and  sixty  feet  in 
height,  provided  with  tiers  of  shelves  at  intervals  of  every  two  or  three 
feet,  and  having  several  doors,  one  over  another,  in  the  side,  each  door 
opening  into  one  of  the  ranges  or  stories  of  '  netting-rooms.'  The 
lower  part  of  this  room  or  oven — for  we  may  call  it  either — is  occupied 
by  a  mass  of  steam-pipes,  so  extremely  numerous,  that  the  united 
length  of  the  whole  would  probably  not  be  less  than  half  a  mile ;  and 
the  heat  which  the  steani  communicates  to  these  pipes,  radiating  from 
their  surface,  raises  the  temperature  of  the  air  in  the  room,  and  causes 
a  current  of  heated  air  to  ascend  to  the  top.  When  a  large  quantity 
of  sugar  is  to  be  put  into  this  oven  at  one  time,  the  temperature  is 
lowered  hy  opening  the  doors,  so  as  to  enable  the  men  to  remain  in  it : 
they  stand  on  platforms  placed  across  the  space  at  various  heights,  and 
range  the  loaves  on  the  surrounding  shelves. 

In  these  ovens  or  stoving- rooms,  of  which  there  arc  three,  all  of 
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great  height,  in  different  parts  of  the  refinery,  the  loaves  and  lumps  of 
sugar  remain  until  they  are  thoroughly  dried ;  after  which  they  are 
taken  out  and  wrapped  in  blue  paper,  in  which  state  they  may  be 
deemed  finished. 


An  extraordinary  quantity  of  pipes  and  tubes  of  various  sizes  traverse 
the  premises  in  every  direction.  Some  convey  water  from  the  well  to 
the  reservoir  on  the  top  of  the  building ;  others  re-convey  it  to  cis- 
terns and  pans  in  different  parts  :  some  conduct  steam  from  the  large 
boilers  at  the  east  side  of  the  premises  to  the  '  blow-up  cisterns,'  to 
the  pans,  to  the  '  heaters,'  to  the  ovens  or  stov in g- rooms,  and  to  other 
parts ;  while  another  series  convey  the  sugar  and  syrup  from  vessel  to 
vessel,  in  different  stages  of  their  progress. 

Thus  have  we  rapidly  gone  over  the  routine  of  processes  by  which 
brown  sugar  is  refined,  and  presented  in  the  state  of  white  crystalline 
sugar.  In  considering  the  advantages  which  result  from  any  im- 
provements in  machinery  or  manufacturing  processes,  the  first  consi- 
deration generally  is,  how  far  the  manufacturer  is  benefited  thereby. 
But  it  is  by  no  means  unimportant  to  carry  our  inquiries  beyond  this 
point,  and  see  in  what  way  the  improvements  influence  the  retail  pur- 
chaser. With  regard  to  the  refining  of  sugar,  it  is  found  that  this 
refining  is  as  perfectly  effected  by  one  series  of  processes  under  the 
modem  system,  as  by  a  double  series  formerly  ;  and  the  effect  to  the 
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public  is  shown  thus,  that,  whatever  be  the  price  of  brown  sugar  (and 
the  fluctuations  in  this  price  involve  political  considerations  which  we 
do  not  wish  to  discuss  in  this  place),  the  price  of  refined  sugar  is  now 
only  about  twenty  per  cent,  greater,  whereas  in  former  times  it  amounted 
to  forty  per  cent.  It  is  supposed  that  a  saying  of  nearly  a  million  and 
a  half  sterling  per  annum  is  effected  in  this  country  by  these  circum- 
stances. 

We  may  here  briefly  explain  the  mode  of  reducing  sugar  to  the 
state  called  sugar-candy.  The  process  is  not  conducted  at  sugar-re- 
fineries, but  is  nearly  as  follows: — When  the  cane-juice  has  been 
clarified  and  boiled,  it  is  placed  in  old  moulds,  having  their  lower 
ends  stopped  with  linen,  and  crossed  at  intervals  with  strings  or  small 
twigs,  to  retain  the  sugar  as  it  crystallizes.  The  moulds  arc  then 
deposited  in  a  cool  place ;  and  in  proportion  as  the  syrup  cools,  crys- 
tals are  formed.  In  about  nine  or  ten  days  the  moulds  are  carried  to 
the  stove  and  placed  in  pots,  and  a  small  aperture  made,  through  which 
the  syrup  can  drop  slowly.  When  the  syrup  has  drained  off,  and  the 
crystals  of  sugar-candy  are  become  dry,  the  moulds  arc  taken  from 
the  stove  and  broken  in  pieces  to  disengage  the  sugar,  which  adheres 
strongly  to  the  sides  of  the  moulds.  By  previously  tingcing  the  syrup 
with  cochineal  or  some  other  colouring  substance,  the  candy  may  be 
made  to  assume  any  desired  hue.  The  arrangement  of  the  utensils 
used  in  this  process  is  generally  somewhat  as  follows  : — A  stove  is  set 
apart,  the  entrance  into  which  is  on  the  ground-floor,  as  near  as  pos- 
sible to  the  pans :  the  top  is  usually  from  ten  to  fourteen  feet  above 
the  ground,  and  covered  like  the  top  or  crown  of  an  oven.  Beams  are 
fastened  into  the  wall,  at  a  distance  of  about  twenty-six  inches  from 
each  other,  and  sufficient  to  bear  a  very  large  weight ;  upon  whicli 
strong  planks  arc  laid  when  wanted.  The  candy-pots  are  placed  upon 
the  planks,  and  remain  there  till  the  process  is  finished.  The  pots  are 
usually  made  of  thin  copper,  without  feet,  and  are  perforated  round 
the  lower  part  with  numerous  holes,  the  purpose  of  which  is  this  : — a 
coarse  white  thread  is  drawn  by  a  needle  through  a  hole  in  one  side 
of  the  pot,  carried  across  to  a  similar  hole  in  the  other  side,  brought 
back  again  through  a  third  hole ;  and  so  backwards  and  forwards  till 
the  lower  part  of  the  pot  is  traversed  by  several  lines  of  thread  ;  after 
which  the  holes  are  stopped.  Each  string  forms  a  nucleus  round  which 
the  candy  crystallizes ;  an  effect  which  used  formerly  to  be  produced 
by  the  use  of  small  twigs. 
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In  entering  next  upon  a  rapid  review  of  the  processes  by  which  to- 
bacco, cigars,  and  snuff  are  produced,  we  feel  that  we  must  not  indulge 
in  many  remarks  on  either  the  use  or  the  abuse  of  this  plant.  There 
is  certainly  a  strong  temptation  so  to  do,  when  we  are  told  in  '  Dr» 
Everard,  his  Discourse  of  the  wonderful  Effects  and  Operations  of  To- 
bacco,' that  the  use  of  this  plant  will  stay  hunger  and  thirst,  cure  the 
dropsy,  ease  diseases  of  the  head,  catarrhs,  and  headache,  cure  dimness 
of  sight,  deafness,  redness  of  the  face,  toothache,  ulcerated  gums, 
swelling  of  the  throat,  diseases  of  the  chest,  stomach  pains,  surfeit, 
swooning,  colic,  diseases  of  the  liver  and  of  the  spleen,  sciatica, 
burns,  wounds,  scalds, — in  short,  effect  cures  of  all  sorts  of  complaints 
in  all  sorts  of  animals.  On  the  other  hand,  we  have  King  James 
the  First's  dictum  that  the  use  of  tobacco  is  "  a  custom  loathesome 
to  the  eye,  hateful  to  the  nose,  harmfull  to  the  braine,  dangerous  to 
the  lungs,  and  in  the  black,  stinking  fume  thereof  nearest  resembling 
the  horrible  Stygian  smoke  of  the  pit  that  is  bottomless."  Leaving 
these  two  authorities  to  balance  each  other,  we  must  be  content  to 
treat  the  matter  simply  in  a  commercial  and  manufacturing  character ; 
previously  quoting  Mr.  Porter's  remark,  that  "  Tobacco  is,  perhaps, 
an  object  of  more  general  use  than  any  other  production  of  the  vege- 
table kingdom ;  and  if  we  consider  that  in  no  sense  can  it  be  classed 
among  articles  necessary  for  human  subsistence,  this  fact  is  calculated 
to  excite  our  surprise  as  well  as  interest.  The  love  of  tobacco  is  evi- 
dently an  acquired  taste ;  yet  it  is  one  so  easily  and  universally  ac- 
quired, that  this  weed  forms  a  luxury  which  is  enjoyed  in  common  by 
the  African  negro^the  unclothed  and  houseless  wanderer  of  Australia, 
the  hardy  American  Indian,  the  slothful  Asiatic,  and  every  class  of 
people  throughout  the  more  polished  countries  of  Europe."* 
It  has  happened  in  the  preceding  pages  that  a  notice  of  manufactur- 

*  "Tropical  Agriculturist,"  p.  151. 
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ing  processes  did  not  involve  the  necessity  for  a  description  of  the  raw 
materials  operated  on.  For  instance,  in  an  account  of  the  operations 
conducted  at  a  Brewery,  there  is  no  necessity  for  beginning  with  a  de- 
tailed account  of  malt  and  hops,  the  substances  from  which  the  flavour 
and  qualities  of  the  brewed  liquor  are  derived.  But  in  treating  of  to- 
bacco the  same  remark  cannot  apply ;  for  it  is  the  actual  leaf  of  the 
plant  which  is  consumed,  and  not  a  particular  substance  extracted  from 
it.  Moreover,. the  processes  whereby  the  leaf  is  brought  into  a  pre- 
pared state  are  partly  performed  at  the  American  plantation  whence  it 
is  derived ;  and  these  must  be  glanced  at  before  the  subsequent  pro- 
cesses can  be  understood.  Although,  therefore,  we  have  headed  this 
as  being  one  branch  of  manufacture,  yet  the  details  will  carry  us  to 
different  quarters,  instead  of  being  confined  within  the  limits  of  one 
establishment. 

The  botanical  name  for  the  tobacco  plant  is  Nicoliana,  given  to  it 
in  honour  of  Jean  Nicot,  Lord  of  Villemain,  who  was  ambassador  from 
France  to  Portugal  about  the  time  when  the  plant  was  first  brought  to 
Europe.  It  is  supposed  that  he  introduced  it  first  into  France,  as  Sir 
Walter  Raleigh  did  into  England.  There  are  seven  species  of  the  Ni- 
cotiana,  of  which  only  one,  the  Nicotiana  Tabacum,  need  be  particu- 
larly described.  There  are  two  varieties  of  this  species,  both  annual 
herbaceous  plants,  rising  with  strong  erect  stems  to  the  height  of  from 
six  to  nine  feet,  their  foliage  being  fine  and  handsome.  When  full 
grown  the  stalk  near  to  the  root  frequently  attains  a  size  greater  than 
an  inch  in  diameter,  and  is  surrounded  by  a  hairy  clammy  substance  of 
a  greenish-yellow  colour.  The  leaves,  which  are  of  a  light  green,  grow 
alternately  at  intervals  of  two  or  three  inches  on  the  stalk :  they  arc 
oblong  and  spear-shaped ;  those  lowest  on  the  stalk  are  about  twenty 
inches  long,  and  they  decrease  in  size  as  they  ascend,  the  top  leaves 
being  only  ten  inches  long,  and  five  broad.  The  young  leaves,  when 
about  six  inches  long,  are  of  a  deep  green  colour,  and  rather  smooth ; 
but  as  they  approach  maturity,  they  assume  a  yellowish  tint,  and  a 
rougher  surface.  The  flowers  grow  in  clusters  from  the  extremities 
of  the  stalks :  they  arc  yellow  externally,  and  of  a  delicate  red  within ; 
the  edges,  when  they  are  full-blown,  rather  inclining  to  purple. .  These 
flowers  arc  succeeded  by  kidney-shaped  capsules  of  a  brown  colour, 
each  one  of  which  contains  about  one  thousand  seeds,  so  that  the  whole 
produce  of  a  plant  has  been  sometimes  estimated  at  three  hundred  and 
fifty  thousand  seeds. 
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Such  is  the  appearance  which  the  plant  presents  when  under  culture. 
In  Virginia  (the  centre  of  the  tobacco-growing  districts)  the  kinds  of 
soil  chosen  for  the  cultivation  of  the  plant  arc  the  chocolate-coloured 
mountain-lands,  and  the  light  black  soil  in  the  coves  of  mountains,  and 
the  richest  low  grounds.  The  ground  is  prepared  in  two  ways,  one 
for  the  seed,  the  other  for  the  transplanted  sprouts.  The  seed  is  sown 
in  nursery-beds,  called  patches,  bordered  by  some  plant  which  will 
arrest  the  progress  of  the  ravaging  fly ;  and  is  effected  generally  about 
March  or  April.  In  a  month's  time,  the  young  sprouts  being  ready  for 
transplanting,  ground  is  prepared  for  their  reception.  Hillocks,  about 
eighteen  inches  high,  are  raised  in  parallel  lines,  four  feet  apart  in  one 
direction,  and  three  feet  in  another.  The  sprouts,  being  about  five 
inches  high,  are  carefully  taken  out  of  the  ground  without  injury  to 
their  tender  rootlets,  and  conveyed  to  the  field  in  a  basket  One  per- 
son places  a  sprout  upon  every  hillock ;  and  others,  who  follow  him, 
make  a  hole  with  the  finger  in  the  centre  of  each  hillock,  and  deposit 
the  tobacco-plant  in  an  upright  position,  pressing  the  earth  round  the 
root  with  the  hands.  This  is  an  operation  of  great  delicacy,  as  the 
leaves  are  exceedingly  tender  at  this  time,  and  any  injury  sustained  by 
them  would  endanger  the  safety  of  the  plant. 

Incessant  attention  is  required  to  the»young  plants  in'  weeding,  earth- 
ing, stirring  the  soil  about  the  roots,  removing  dead  leaves,  removing 
superfluous  sprouts  called  suckers,  defending  the  plants  from  grubs- 
and  worms,  &c.  When  the  plant  has  attained  the  height  of  about  two 
feet,  it  is  topped,  that  is,  the  upper  part  is  cut  or  pinched  off,  leaving 
such  a  portion  of  the  stem  as  contains  from  five  to  nine  leaves. 

When  the  plants  are  in  a  fit  state  for  being  cut  (at  which  time  the 
leaves  have  changed  their  colour  to  a  yellowish-green,  the  substance  of 
the  leaf  is  thickened,  and  the  web  more  prominent),  the  cutters,  each  of 
whom  is  furnished  with  a  sharp  strong  knife,  proceed  regularly  along 
the  rows  of  plants,  cutting  only  such  as  appear  to  be  ripe,  leaving  the 
rest  for  future  operations.  This  selection  is  necessary,  because  if  the 
tobacco  be  cut  before  it  is  fully  ripe,  it  will  not  assume  a  good  colour, 
and  will  be  liable  to  rot  when  packed  in  the  hogsheads.  The  stalks 
are  cut  almost  close  to  the  ground ;  and  such  of  them  as  are  sufficiently 
thick  are  slit  down  the  middle,  in  order  to  admit  the  more  unobstructed 
access  of  air  and  the  evaporation  of  natural  moisture.  The  cut  and 
divided  stalks  arc  then  laid  down  in  regular  order  on  the  ground,  the 
extremities  of  the  leaves  all  pointing  in  the  same  direction,  tliat  they 
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may  be  more  easily  gathered.     This  gathering  is  effected  after  a  short 
exposure  to  the  sun. 

The  next  part  of  the  process  is  the  curing  of  the  tobacco,  which  is 
carried  on  in  large  barns,  whose  sides  are  left  partially  open  to  allow 
a  free  circulation  of  air;  and  the  internal  area  of  the  building,  in- 
cluding the  roof,  is  occupied  by  horizontal  poles  stretching  across  the 
barn  in  a  parallel  direction,  and  four  feet  asunder.  These  poles  are 
connected  together  by  cross-pieces  called  '  tobacco-sticks,'  upon  which 
the  leaves  are  hung  in  order  to  be  cured.  There  are  several  stages  of 
these  poles  and  sticks,  one  above  another,  a  perpendicular  space  of 
four  feet  being  left  between  them.  The  plants  are  carried  to  the 
curing-house  as  soon  as  the  leaves  have  lost  so  much  of  their  rigidity 
and  brittleness  as  to  bear  handling  without  breaking ;  and  the  operation 
of  hanging  them  is  then  effected,  by  suspending  the  plants  upon  the 
sticks  with  the  points  of  the  leaves  downwards,  resting  them  either  by 
the  stalk  of  the  lowest  leaf,  or  by  the  slit  which  has  been  made  in  the 
stem.  Each  stick,  after  being  loaded  with  plants  placed  four  or  five 
inches  apart,  is  conveyed  to  the  stage  of  poles  to  which  it  belongs ;  and 
the  whole  area  of  the  barn  becomes  thus  filled  with  the  plant?,  no  two 
touching  each  other. 

The  unassisted  action  of  the  atmosphere  produces,  in  a  general  way, 
that  effect  for  which  this  process  is  undergone ;  but  it  is  sometimes 
necessary  to  have  small  smothered  fires  of  rotten  wood  or  bark  in  the 
bam,  to  counteract  the  effects  of  an  unfavourable  state  of  the  weather. 
An  exposure  to  the  air  for  a  period  of  about  five  weeks  makes  die- 
leaves  of  tobacco  elastic  and  tough,  and  slightly  covered  with  a  glossy 
kind  of  moisture.  The  tobacco  is  then  said  to  be  '  in  case  J  and  is 
taken  down  from  the  sticks,  in  order  that  the  stalks  may  be  separated 
from  the  leaves.  The  general  plan  is  for  a  party  of  negroes — men, 
women,  and  children — to  sit  in  a  circle  on  the  floor  of  the  tobacco- 
house,  and  to  pull  the  leaves  from  the  stalks,  handing  the  former  to 
two  men  placed  in  the  centre,  who  distribute  them  into  separate  heaps 
according  to  their  qualities.  The  lower  or  ground  leaves,  being  gene- 
rally soiled  and  torn,  are  separated  from  the  rest ;  while  of  those  pro- 
duced in  the  higher  part  of  the  stalk,  some  are  inferior  to  others :  the 
whole  are  therefore  distributed  into  three  heaps. 

At  this  stage  in  the  proceedings  it  is  necessary  to  mention  a  differ- 
ence in  the  form  in  which  tobacco  is  imported  from  the  plantations. 
Our  manufacturers  distinguish  between  '  strip '  and  c  leaf,'  or  '  strip- 
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leaf'  and  'hand-work,'  the  former  of  which  is  the  technical  name  for 
tobacco  from  which  the  stem  of  the  leaf  has  been  taken  away  before 
the  latter  is  packed  in  the  hogshead;  whereas  *  hand-work'  is  the 
name  — sufficiently  unmeaning,  as  most  readers  will  deem  it — ap- 
plied when  the  leaf  is  packed  whole,  stem  and  all.  The  stripping  is 
effected  by  taking  the  leaf  in  one  hand,  and  the  extremity  of  its  stem 
in  the  other,  in  such  a  manner  as  to  tear  them  asunder  in  the  direction 
of  the  fibre — a  process  requiring  some  degree  of  expertness :  but  whe- 
ther the  leaves  are  stripped  or  not,  the  subsequent  processes  are  nearly 
the  same.  The  leaves  are  tied  up  in  small  bundles  by  a  bandage  at 
their  thicker  end,  a  small  leaf  being  employed  for  that  purpose  by 
twisting  it  round  the  others,  and  securing  its  end  in  a  kind  of  knot. 
Each  little  bundle  of  those  leaves  from  which  the  stalks  have  not  been 
removed  is  called  a  hand,  and  is,  at  the  end  where  it  is  tied,  somewhat 
thicker  than  a  man's  thumb,  the  length  being  from  one  to  two  feet, 
according  to  the  kind  of  leaf.  The  'strip-leaf  presents  a  slightly 
different  appearance.  All  the  bundles  are  then  thrown  together  in 
heaps  on  a  wooden  platform,  where  they  undergo  the  process  of  *  sweat- 
ing,' which  is  in  its  nature  a  slight  degree  of  fermentation. 

Packing  for  shipment  is  the  next  operation.  The  tobacco  is  packed 
in  hogsheads ;  and  there  are  three  reasons  why  it  is  desirable  to  com- 
press it  into  as  small  a  space  as  possible — the  expense  of  freight  is 
considerably  lessened  by  lessening  the  bulk ;  the  tobacco  is  rendered 
less  liable  to  external  change  by  the  air  being  nearly  expelled  ;  and 
the  reception  of  moisture,  or  of  injury  from  without,  is  rendered  less 
likely  to  occur.  Mr.  Porter  states  that  instances  have  occurred  where 
vessels  have  been  stranded,  and  their  cargoes  of  tobacco,  although  long 
covered  by  sea-water,  have  yet  been  found  on  examination  to  be  only 
very  partially  damaged  on  the  outside ;  the  middle,  from  one  or  two  inches 
inward,  proving  perfectly  sound  and  dry.  The  casks  are  made  tho- 
roughly dry  for  the  reception  of  the  tobacco,  which  is  then  deposited 
in  them,  the  little  bundles  or  hands  being  ranged  one  by  one  parallel 
to  each  other  across  the  hogshead,  the  points  all  in  the  same  direction. 
The  next  course  or  layer  is  reversed,  the  points  being  in  the  opposite 
direction;  and  any  small  spaces  that  may  occur  are  filled  up  with 
bundles  of  less  size,  so  as  to  bring  all  to  a  level.  When  the  hogshead 
is  about  one-quarter  filled  in  this  way,  a  powerful  lever-press  is  ap- 
plied to  the  surface  of  the  tobacco,  so  as  to  reduce  the  thickness  from 
about  twelve  inches  to  three.     The  lever  is  kept  in  its  position  for 
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several  hours,  in  order  that  the  tobacco  may  become  so  completely 
consolidated  that  it  will  not  spring  up  again  when  the  pressure  is 
removed.  Fresh  portions  are  then  laid  in  the  hogshead,  and  treated  in 
a  similar  manner,  until  the  whole  space  is  filled  with  a  dense  and  com- 
pact mass  of  tobacco-leaves.  A  hogshead,  forty-eight  inches  in  length, 
by  thirty  or  thirty-two  in  diameter,  will  hold  one  thousand  pounds 
weight  of  tobacco,  when  compressed  in  this  way. 

We  have  now  seen  our  tobacco  packed  in  hogsheads,  and  shall  here 
take  leave  of  the  plantations.  Mr.  Tatham,  in  his  4  Essay  on  the  Cul- 
tivation of  Tobacco,'  details  the  mode  of  examination  to  which  the 
hogsheads  of  tobacco  used  to  be  subjected  before  they  were  allowed  to 
be  shipped  from  Virginia ;  but  as  many  changes  have  taken  place  in  the 
tobacco-trade  during  the  forty  years  which  have  elapsed  since  Mr.  Tatham 
wrote,  and  as  this  mode  of  examination  is  in  some  respects  similar  to 
that  which  is  at  present  acted  on  in  the  London  Docks  (of  which  we 
shall  presently  speak),  any  further  notice  respecting  the  proceedings 
previous  to  shipment  may  be  dispensed  with  here.  Referring  to  Mr. 
Porter's  valuable  volume,  before  quoted,  for  more  minute  details  re- 
specting the  cultivation  and  curing  of  tobacco,  we  will  suppose  a 
cargo  to  have  arrived,  at  London,  and  will  follow  it  in  its  subsequent 
career. 

Among  the  wonders  which  are  presented  by  the  numerous  docks 
at  the  east  end  of  the  town,  few  are  so  remarkable  as  the  Tobacco- 
Warehouses  at  the  London  Docks.  In  Pennington  Street,  Ratcliffe 
Highway,  is  one  of  the  entrances  to  these  Docks,  very  near  the  tobacco- 
warehouses.  The  warehouses  lie  at  the  left  hand  of  the  entrance  gates, 
and  are  entered  through  an  archway.  After  going  a  few  yards  through 
a  path  bounded  on  either  side  by  hogsheads  of  tobacco,  we  come  to  a 
vast  area  of  ground  whose  appearance  is  indeed  bewildering.  Almost 
as  far  as  the  eye  can  reach,  southward  and  eastward,  are  ranges,  tiers, 
or  alleys  of  hogsheads,  whose  number  is  immense.  Passage  after  pas- 
sage occurs,  each  several  hundred  feet  in  length,  and  only  wide  enough 
to  admit  the  necessary  traffic ;  all  parallel  one  to  another,  and  all  bor- 
dered on  both  sides  with  close  and  compact  masses  of  hogsheads, 
generally  two  in  height.  The  whole  are  under  one  roof,  or  rather  one 
succession  of  roofs.  The  mass  of  tobacco  here  stored  is  so  great, 
that  there  have  frequently  been  at  one  time  more  than  twenty  thousand 
hogshead*,  averaging  twelve  hundred  pounds  of  tobacco  each. 

Those  who  are  unacquainted  with  Customs  and  Excise  regulations 
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may  perhaps  not  deem  it  immaterial  to  know  why  this  enormous  quan- 
tity of  tobacco  is  kept  in  one  place.  The  duty  paid  on  every  pound 
of  tobacco  is  very  large ;  but  this  duty  is  not  demanded  so  long  as  the 
tobacco  remains  at  the  docks,  or  rather  in  the  warehouses  attached  to 
the  docks.  As  soon  as  it  is  landed  at  the  docks  from  the  ship  and 
placed  in  theVarehouses,  it  is  considered  to  be  "  in  bond"  under  the  care 
of  the  State,  and  cannot  be  removed  thence  till  the  duty  is  paid.  A 
small  rent  is  paid  during  the  time  that  it  remains  in  the  warehouses. 
Permission  is  given  for  the  transference  of  samples  from  hand  to 
hand,  under  certain  regulations ;  but  the  bulk  of  the  tobacco  must  re- 
main until  the  somewhat  inordinate  demands  of  the  state  are  satisfied. 

Scarcely  any  other  important  article  of  consumption  pays  a  duty  so 
enormous,  when  compared  with  the  cost  price,  as  tobacco.  The  average 
value  of  the  tobacco  brought  to  England,  including  the  profits  of  the 
cultivator,  the  ship-owner,  and  all  parties  concerned,  is  about  sixpence 
per  pound ;  but  the  duty  paid  on  it  is  now  three  shillings  and  two- 
pence per  pound,  being  more  than  six  times  the  full  value  of  the  article 
itself.  We  have  heard  of  an  instance,  at  a  time  when  the  duty  was 
somewhat  higher  than  it  is  now,  of  tobacco  worth  only  twopence  half- 
penny per  pound  paying  a  duty  of  four  shillings, — nineteen  times  the 
value  of  the  commodity !  The  expediency  or  inexpediency  of  this 
impost,  in  a  fiscal  point  of  view,  it  is  no  part  of  our  purpose  to  descant  on 
here ;  but  it  is  necessary  to  mention  these  matters  in  order  to  understand 
certain  curious  effects  which  result  therefrom.  If  by  any  circumstance 
the  whole  or  a  portion  of  a  hogshead  of  tobacco  becomes  injured,  previous 
to  its  arrival  at  the  docks,  the  owner  would  rather  lose  it  altogether 
than  pay  the  enormous  duty  on  the  damaged  portion.  Were  the  duty 
very  small,  it  is  possible  that  the  damaged  portion  might  be  sold  at  a 
price  which  would  more  than  cover  the  duty  on  it ;  but  as  it  is,  the 
duty  is  too  high  to  permit  of  such  a  speculation.  The  State  allows  the 
damaged  portion  to  be  burned,  without  any  duty  having  been  paid  on  it; 
and  we  proceed  to  describe  the  arrangements  whereby  this  is  effected. 

In  various  parts  of  the  warehouses  are  large  scales  for  weighing  the 
hogsheads  of  tobacco,  together  with  other  apparatus  connected  with 
the  examination  of  its  quality.  At  each  of  these  stations  is  a  small 
temporary  room  or  counting-house,  for  the  accommodation  of  the 
supervising  officer,  under  whose  immediate  inspection  the  examination 
proceeds.  A  hogshead  of  tobacco  having  been  brought  to  one  of  these 
stations,  the  head  of  the  hogshead  is  knocked  out,  some  of  the  staves 
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loosened,  and  by  a  dexterous  management  the  hogshead  is  taken  com- 
pletely off  the  tobacco,  leaving  the  latter  standing  upright  as  a  brown- 
coloured  mass  of  tobacco-leaves,  very  dense  and  impenetrable.  As  we 
before  observed,  such  a  mass,  four  feet  high  and  less  than  three  feet  in 
diameter,  weighs  as  much  as  a  thousand  pounds.  By  an  examination 
of  one  end  of  this  cylindrical  mass,  we  can  see  the  manner  in  which 
the  little  bunches  of  tobacco-leaves  are  ranged  layer  upon  layer,  and 
compressed  very  tightly  together.  The  examination  then  proceeds,  of 
which  we  can  of  course  say  very  little  in  words,  since  it  is  only  by 
long  experience  that  the  nature  and  extent  of  any  damage  which  the 
tobacco  may  have  received  can  be  appreciated.  Let  us  suppose,  how- 
ever, that  a  portion  of  the  exterior  has,  through  the  action  of  sea-water, 
bad  packing,  or  any  other  cause,  become  so  damaged  as  to  be  not  worth 
preservation.  In  such  cases  two  men,  provided  with  long  cutting 
instruments,  stand  on  opposite  sides  of  the  cylindrical  mass  of  tobacco, 
and  chop  away  all  the  injured  part,  by  small  bits  at  a  time.  The  com- 
pression to  which  the  tobacco  has  been  subjected  gives  such  a  solidity 
and  denseness  to  the  ma^s,  that  very  powerful  blows  are  required  to 
chip  off  the  damaged  surface,  especially  at  the  cylindrical  parts,  for 
there  the  cutting  is  effected  crosswise  to  the  direction  of  the  stalk  and 
leaf.  When  we  visited  the  warehouses,  we  saw  a  mass  of  tobacco  which 
was  being  cut  away  to  the  depth  of  eight  inches  on  one  side,  so  deep 
had  the  injury  extended. 

When  the  damaged  portion  is  all  cut  away,  the  remainder  is  care- 
fully weighed,  in  order  that  the  amount  of  duty  accruing  to  the  State 
may  be  determined ;  and  samples  are  then  frequently  taken  from  the 
hogshead,  which  suffice  to  effect  a  sale  between  the  vendor  and  the 
buyer  of  the  hogshead  of  tobacco.  The  opened  and  loosened  cask  is 
next  slipped  over  the  mass  of  tobacco,  and  fastened  as  closely  to  it  as 
is  necessary  by  the  aid  of  the  hoops,  the  head  of  the  hogshead  being 
also  fixed  at  the  same  time.  In  the  frontispiece  to  this  subject  we 
have  represented  some  of  the  operations  incident  to  the  examination 
of  the  tobacco  in  the  warehouses ;  the  opening  of  a  hogshead ;  the 
weighing  by  means  of  large  scales ;  the  cutting  away  of  the  damaged 
tobacco  from  the  surface  of  the  mass ;  and  the  pressure  of  the  tobacco 
into  the  hogsheads  again  after  examination,  by  a  powerful  screw-press 
worked  by  four  men  situated  on  a  platform  above.  A  walk  through 
the  warehouses  at  the  London  Docks  brings  us  to  many  different  spots 
where  these  operations  are  going  on. 
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But  what  becomes  of  the  damaged  tobacco  ?  Is  it  swept  away,  or 
sold  as  a  perquisite  ?  Neither.  Damaged  though  it  may  be,  it  would 
still  be  worth  a  price  sufficient  to  create  a  branch  of  trade,  which, 
supposing  no  duty  to  be  pa;d  on  the  damaged  tobacco,  would  lead  to 
various  plans  injurious  to  the  revenue.  It  is  all  burned  within  the 
walls  of  the  warehouses.  Not  far  from  the  north-east  corner  of  the 
warehouse  a  door  inscribed  with  the  words  '  To  the  kiln '  points  out 
the  spot  where  this  burning  is  effected.  The  kiln  is  a  building  of  a 
form  somewhat  circular — so  dark,  that  its  interior  arrangements  can 
with  difficulty  be  seen  until  the  eyes  are  accustomed  to  the  dusky 
light — and  provided  with  a  furnace  and  several  troughs.  Here  the 
superintendent  points  out  to  the  visitor  the  '  Queen's  tobacco-pipe' — 


a.  jocular  name  applied  to  the  chimney  and  the  furnace  in  which  the 
damaged  tobacco  is  consumed.  The  tobacco  is  brought  to  the  kiln, 
placed  on  the  floor,  and  thence  thrown  into  the  furnace  by  an  open 
door,  and  burned.  As  the  smoke  arising  From  this  combustion  is  of 
a  deleterious  character,  the  chimney  of  the  kiln  is  carried  to  a  consi- 
derable height  in  order  to  convey  the  smoke  to  a  sufficient  distance  for 
avoiding  unwholesome  effects.     The  greater  part  of  the  tobacco  is  thus 
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consumed ;  but  an  ash  remains,  which  is  from  time  to  time  drawn  out 
of  the  furnace,  and  thrown  into  the  bins  or  troughs  at  the  side.  These 
ashes  are  by  no  means  valueless :  they  are  sold  as  manure,  for  which 
they  possess  good  qualities,  one  ton  of  ashes,,  being  [used  to  manure 
four  acres  of  ground.  -The  ashes  also  constitute  a  useful  kind  of  tooth- 
powder. 

Thus  much  for  the  operations  which  the  tobacco  undergoes  before  it 
comes  into  the  hands  of  those  who  are  termed  "  snuff  and  tobacco 
manufacturers."  It  will  be  seen  by  these  details  why  it  is  that  a  no- 
tice of  the  processes  carried  on  in  any  one  establishment  would  neces- 
sarily fail  in  conveying  an  accurate  idea  of  the  routine  by  which  the 
simple  plant  is  brought  into  a  state  fit  for  use.  The  tobacco  is  in  fact 
half-manufactured  before  it  leaves  the  warehouses. 

The  leaf  being  brought  to  the  manufacturer  in  hogsheads,  he  pro- 
ceeds to  give  it  one  of  the  three  forms  in  which  it  is  used,  t.  e.  tobacco, 
cigars,  and  snuff.  Most  persons  are  probably  aware  of  the  main  points 
of  difference  between  these  three  forms  of  the  plant ;  but  as  all  are 
not  so,  we  may  shortly  state  that  common  smoking  tobacco  is  the  leaf, 
generally  divested  of  the  stalk,  and  also  generally  cut  up  into  shreds  or 
filaments ;  cigars  arc  bundles  of  the  tobacco-leaf,  divested  of  the  stalk, 
and  wrapped  up  into  the  close  and  well-known  form  which  those  arti- 
cles present ;  snvff  is  formed  partly  of  the  stalks  of  the  leaves,  and 
partly  of  the  leaves  themselves,  cut  and  ground  into  the  state  of  pow- 
der. These  are  the  distinctive  qualities  in  which  the  three  commercial 
forms  of  the  plant  differ  one  from  another ;  but  each  one  of  the  three 
has  many  varieties,  arising  partly  from  differences  in  the  quality  of 
the  original  leaf,  partly  from  the  manner  in  which  the  leaf  is  cut,  and 
partly  from  the  processes  preparatory  or  subsequent  to  the  cutting. 
It  may  likewise  be  here  remarked  that  the  manufacture  of  the  leaf 
and  stalk  into  the  three  forms  in  which  the  plant  is  used  generally 
devolves  upon  three  classes  of  persons.  The  same  man  who  makes 
cigars  does  not  generally  prepare  the  tobacco  which  is  smoked  in  pipes, 
while  the  grinding  of  snuff  is  a  different  occupation  from  either.  The 
processes,  too,  are  conducted  in  a  somewhat  different  manner  in  dif- 
ferent houses.  We  shall  therefore  state  in  a  simple  form  the  general 
nature  of  the  processes,  as  carried  on  in  London. 

A  hogshead  of  tobacco  being  opened,  and  ready  for  preparation,  the 
plant  is  dug  out  piecemeal  by  the  aid  of  an  iron  instrument.  The 
bundles  of  leaves  are,  as  we  before  observed,  compressed  so  powerfully 
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together,  that  they  become  almost  one  mass ;  and  indeed  without  the 
aid  of  moisture  it  would  be  almost  impossible  to  separate  them.  The 
heaps  w  pieces  are  sprinkled  with  water,  a  process  technically  termed 
*  liquoring/  by  which  the  bunches  of  leaves  may  be  separated  one 
from  another.  If  the  tobacco  is  in  the  form  called  '  strip-leaf,'  in 
which  the  stalk  has  been  removed  before  the  leaves  were  packed  in 
the  hogshead,  each  separate  leaf  or  half-leaf  becomes  loosened  from 
the  others  by  the  operation  of  liquoring ;  but  if  it  be  *  hand-work/ 
t.  e.  retaining  the  stalks,  and  bound  up  in  bundles  called  '  hands,'  the 
liquoring  in  the  first  place  loosens  the  bundles  one  from  another ;  and 
these  being  untied,  the  leaves  themselves  are  separated. 

The  *  hand-work '  must  become  *  strip-leaf '  before  the  tobacco  is  in 
a  fit  state  for  use ;  or,  in  other  words,  the  stalk  must  be  taken  out,  either 
at  the  plantations  where  the  plant  is  grown,  or  in  England  after  im- 
portation. The  stripping  or  taking  off  of  the  stalk  is  effected  gene- 
rally by  women  or  boys.  The  leaf  is  folded  along  the  middle,  and  by 
means  of  a  small  instrument,  and  a  dexterous  manoeuvre  acquired  only 
by  practice,  the  stalk  is  stripped  from  the  leaf,  and  laid  on  one  side, — 
the  leaf  being  laid  in  another  place  by  itself.  One  particular  kind  of 
tobacco,  however,  known  to  consumers  by  the  fanciful  name  of  *  bird's- 
eye/  contains  a  portion  of  stalk  as  well  as  leaf.  To  produce  this  form 
of  the  '  Virginian  weed,*  the  various  processes  are  performed  on  the 
leaf  without  the  previous  extraction  of  the  stalk.  The  action  of  the 
cutting-machine,  presently  to  be  described,  produces  a  large  number 
of  round,  light,  and  exceedingly  thin  sections  or  slices  of  stalk,  which 
become  mixed  up  with  the  fine  thread-like  fibres  into  which  the  leaf 
itself  is  cut,  and  thus  produce  an  appearance  which  has  given  rise  to 
the  name  of  this  particular  form  of  the  plant.  Let  not  the  reader, 
curious  in  the  philosophy  of  tobacco,  hope,  however,  to  meet  with  the 
brilliance  of  a  bird's  eye  in  these  slices  of  stalk.  He  will  meet  with 
no  such  tiling.  The  workers  in  polished  woods  have  also  appropriated  this 
simile,  by  giving  the  name  of  '  bird's-eye  maple '  to  a  spotted  variety  of 
that  wood.  The  birds  have  no  reason  to  be  proud  of  the  compliment 
in  either  case. 

The  cutting  of  the  leaves  into  those  fine  shreds  which  form  the 
greater  part  of  smoking  tobacco  is  not  effected  leaf  by  leaf;  but  a 
large  number  of  leaves  are  pressed  together  in  the  form  of  a  cake,  and 
then  cut.  The  leaves,  after  having  been  separated  one  from  another, 
and  stripped  of  their  stalks,  are  moistened  to  a  certain  degree,  either 
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by  sprinkling  or  by  immersion  in  a  liquid  prepared  for  that  purpose. 

This  process  not  only  gives  to  the  leaves  a  degree  of  moisture  which 

enables  them  to  cake  well  together,  hut  also  has  an  influence  ori  their 

subsequent  flavour,  and  is  therefore  of  considerable  importance  in  the 

manufacture. 

The  cutting-machine  by  which  the  thread-like  fibres  are  produced  is 
represented  in  Fig.  3,  and  the  mode  by  which  the  tobacco  is  brought 
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into  a  form  fit  for  placing  in  the  machine  is  as  follows : — On  one 
side  of  the  tobacco  manufactory  is  a  powerful  press,  or  a  aeries  of 
presses,  capable  of  operating  on  a  surface  fourteen  or  sixteen  inches 
square.  The  leaves  arc  taken  up  out  of  ft  trough,  in  a  damp  state,  and 
laid  in  a  '  mortar-press,'  layer  after  layer  being  piled  np  to  a  certain 
height.  The  whole  are  then  subjected  to  pressure,  hy  means  of  an 
iron  plate  which  descends  into  the  press  upon  the  tobacco,  and  is  con- 
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nected  above  with  the  screw  of  the  press.  The  tobacco  is  then  re- 
moved from  the  'mortar-press'  to  the  4 standing-press,'  where  it  is 
pressed  into  a  mass  one-third  of  the  thickness  which  it  originally  pre- 
sented. The  mass  of  leaves  is  allowed  to  remain  in  the  press  several 
hours,  in  order  that  it  may  not  spring  up  or  loosen  when  the  pressure 
is  removed. 

The  cake,  pressed  as  hard  as  a  board,  but  clammy  and  wet  from  the 
previous  sprinkling  of  the  leaves,  is  then  laid  on  the  bed  of  the  cut- 
ting-engine, in  order  to  be  cut  into  shreds.  These  engines,  like  meet 
other  engines  used  in  manufactures,  have  undergone  considerable 
changes  as  improvements  became  introduced.  Originally  tobacco  used 
to  be  cut  by  means  of  a  long  knife  worked  by  hand.  After  a  time,  a 
hand-engine  was  used,  in  which  the  workman  had  nothing  to  do  but  to 
turn  a  winch-handle,  the  arrangement  of  the  machine  serving  both  to 
cut  the  tobacco  and  to  shift  the  cake  along  as  it  became  cut.  Then 
horses  were  used  to  turn  the  machine,  instead  of  applying  human  la- 
bour. Lastly,  the  power  of  steam  was  applied,  by  which  the  whole 
work  was  brought  within  the  scope  of  this  moving-power ;  the  attend- 
ance of  men  being  required  only  to  place  the  cake  in  the  engine,  to 
attend  it  while  at  work,  and  to  remove  the  tobacco  when  cut. 

But  the  hand-engine,  the  horse-engine,  and  the  steam  cutting-engine, 
however  different  in  their  moving-power,  all  cut  the  tobacco  nearly  in 
the  same  manner.  The  cake  is  laid  on  an  iron  bed,  which  is  suscepti- 
ble of  a  slow  progressive  motion  by  means  of  a  screw  passing  beneath 
it.  This  screw  is  connected  at  one  end  with  a  cog-wheel,  in  such  a 
manner  that,  while  the  machine  is  working,  the  bed  on  which  the 
tobacco  is  laid  is  urged  slowly  forward.  Another  part  of  the  mechanism 
gives  motion  to  a  sharp  blade,  rather  longer  than  the  width  of  the  cake. 
This  knife  or  blade  has  a  reciprocating  vertical  motion,  or  rather  a 
motion  somewhat  similar  to  that  of  a  pair  of  nut-crackers,  inasmuch  as 
there  is  a  hinge  or  fulcrum  at  one  end. 

The  cake  being  placed  on  the  bed  of  the  engine,  confined  in  a  kind 
of  case  or  box,  the  motive  power  is  applied,  and  the  process  of  cutting 
is  immediately  commenced.  The  cake  is  about  two  inches  thick,  and 
each  action  of  the  cutting-blade  slices  off  a  thin  film  from  one  end  of 
the  cake.  As  the  cake  itself  is  composed  of  a  very  large  number  of 
separate  leaves  of  tobacco,  it  follows  that  each  film  or  shaving  taken 
from  the  edge,  generally  at  right  angles  to  the  surface  of  the  leaves, 
must  be  formed  of  separate  pieces,  in  no  case  larger  than  filaments  or 
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fibres.  The  thickness  of  these"  fibres  is  regulated  in  a  very  ingenious 
manner.  Immediately  after  the  blade  or  knife  has  made  one  cut,  the 
cake  is  moved  forward  a  minute  distance,  so  that  the  next  following 
cut  of  the  blade  may  be  distant  some  small  space  from  the  former.  It 
depends  upon  the  number  of  cogs  in  the  wheel  at  the  end  of  the  under- 
lying screw,  whether  this  distance,  and  consequently  the  diameter  of 
the  fibres  of  tobacco,  shall  be  greater  or  smaller.  For  one  kind  of 
tobacco  the  cog-wheel  contains  about  thirty  cogs,  for  another  about 
thirty-six ;  and  these  produce  fibres  whose  diameters  differ  in  the  ratio 
of  thirty-six  to  thirty,  or  six  to  five.  To  explain  minutely  how  this 
difference  is  brought  about  is  no  easy  matter.  Those  who  are  ac- 
quainted with  the  action  of  wheel-work  will  readily  understand  the 
nature  of  this  effect ;  while  those  who  are  not  could  scarcely  under- 
stand it  from  mere  description. 

When  the  cake  is  entirely  cut  up  into  shreds,  or  when,  as  it  is 
technically  termed,  the  4  box  is  out,'  the  engine  is  stopped,  and  the  cut 
tobacco,  in  a  clotted  and  damp  state,  is  taken  up  and  put  into  a  trough 
or  case.  A  new  cake  is  then  adjusted  to  the  bed  of  the  engine,  and  the 
operations  proceed  as  before.  In  the  principal  factories  the  cutting- 
machines  are  worked  by  steam-agency ;  but  our  cut  represents  one  of 
the  hand-engines,  worked  by  means  of  a  winch  :  the  principle  of  the 
cutting  part  is  the  same  as  in  the  other,  and  more  easily  understood 
when  divested  of  the  mechanism  connected  with  the  steam-engine. 

The  various  kinds  of  tobacco  ordinarily  used  for  smoking  owe  their 
different  qualities  to  many  different  circumstances ;  some  depending  on 
the  kind  of  leaf,  some  on  the  colour  of  the  leaf,  some  on  the  retention 
of  the  stalk,  some  on  the  extent  to  which  the  leaf  is  c  liquored,'  and 
some  on  the  relative  fineness  of  the  fibres  into  which  it  is  cut. 
4  Bird's-eye '  is,  as  we  have  before  stated,  produced  by  cutting  up  the 
stalk  together  with  the  leaf,  a  plan  which  is,  we  believe,  never  adopted 
with  any  other  form  of  tobacco.  That  kind  of  tobacco  which  is  called 
4  returns '  is  made  of  the  lightest-coloured  leaf  selected  from  the  hogs- 
head ;  and  this  light  colour  is  preserved  by  caution  in  the  subsequent 
arrangements.  A  considerable  quantity  of  water  in  the  process  of  '  li- 
quoring '  has  a  tendency  to  darken  the  colour  of  the  leaf,  as  has  like- 
wise an  excessive  amount  of  pressure  when  in  the  form  of  a  cake ;  by 
using  a  small  amount  both  of  moisture  and  of  pressure,  therefore, 
lightness  of  the  colour  of  '  returns '  is  preserved.  The  very  strong 
kind  of  tobacco  called  '  shag,'  which  is  used  both  for  chewing  and 


A  DAV  AT  A  TOBACCO  AND  SNUFF  FACTORY.  127 

smoking,  owes  its  quality  to  different  circumstances,  the  first  of  which 
is  the  choice  of  the  darkest-coloured  leaves  in  the  hogshead ;  and  in  the 
subsequent  processes  the  tobacco  is  well  *  liquored/  and  screwed  down 
in  the  press  with  great  force.  This  kind  of  tobacco  is  subdivided  into 
two  sorts,  4  fine  *  and  *  common,'  the  chief  difference  between  which  is 
in  the  diameter  of  the  fibres  into  which  the  leaves  are  cut,  the  '  fine ' 
being  cut  by  the  engine  when  the  bed  is  pushed  forward  by  a  wheel 
having  more  cogs  than  for  cutting  the  '  common '  kind. 

Many  of  the  names  by  which  tobacco  is  known  were  given  from 
the  names  of  the  places  whence  it  was  brought,  and  from  other  circum- 
stances having  but  little  reference  to  the  quality  of  the  tobacco.  *  Oro- 
noko,'  a  name  given  to  one  kind  of  tobacco,  was  probably  derived  from 
the  South  American  river  of  that  name.  '  Kanaster '  or  '  Canaster ' 
was  originally  the  name  given  in  America  to  baskets  of  rushes  or  cane, 
in  which  they  put  the  tobacco  sent  to  Europe ;  and  hence  the  designa- 
tion of  *  Kanaster  tobacco '  was  given  to  the  leaves  imported  in  those 
baskets.  At  present  the  two  kinds  known  by  these  respective  names 
are  manufactured  from  the  best  leaf,  generally  from  Havannah.  Oro- 
noko  is  cut  finely,  somewhat  similar  to  fine  '  shag,'  but  Kanaster  is  much 
coarser.  This  forms  the  chief  difference  between  the  two  kinds,  the 
quality  and  preparation  of  the  leaves  being  in  other  respects  about  equal. 

These  are  the  principal  forms  of  tobacco  calculated  to  be  smoked 
in  pipes ;  a  mode  of  using  which  gave  rise  to  the  following  lines,  in 
the  "Marrow  of  Compliment,"  a  work  published  in  1654: — 

"  Much  meat  doth  Gluttony  procure, 
To  feed  men  fat  as  swine  ; 
Dut  he  •  a  frugal  roan  indeed 
That  on  a  leaf  can  dine. 

"  He  needs  no  napkin  for  his  hands, 
His  fingers'  ends  to  wipe, 
That  hath  his  kitchen  in  a  box, 
His  roast-meat  in  a  pipe.1' 

We  must  not  omit  to  mention  a  kind  of  tobacco  which  glories  in 
the  name  of '  pig- tail,'  and  which  perhaps  is  about  equally  well  named 
with  *  bird's-eye.'  Pig- tail  tobacco  is  a  rope  or  cord,  about  equal  in 
diameter  to  the  thicker  end  of  a  common  tobacco-pipe,  and  of  as  great 
a  length  as  the  manufacturer  may  choose  to  make  it.  The  manufac- 
ture of  this  article  requires  the  simultaneous  aid  of  a  man  and  two  boys. 
The  bench  employed  is  several  yards  in  length,  and  at  one  end  of  it  is 
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a  kind  of  spinning-wheel,  which  is  kept  in  rotation  by  one  of  the  boys. 
The  other  boy  has  spread  out  before  him  a  supply  of  leaves,  deprived 
of  the  stalks  and  in  a  damp  state.  He  opens  the  leaves  one  by  one, 
■  and  lays  them  down  on  the  bench,  end  to  end.  The  man  follows  him, 
and  rolls  up  these  successive  leaves  into  the  form  of  a  cord,  by  a  very 
peculiar  motion  of  both  his  hands.     The  length  of  '  tail '  which  hap- 


pens to  have  been  made  at  any  one  moment  is  kept  constantly  rotating 
by  the  action  of  the  wheel ;  and  the  rami,  adding  leaf  after  leaf  to  it 
with  the  left  hand,  presses  and  rolls  it  hy  means  of  a  palm  of  leather 
or  wood  held  in  his  right  The  manceuvrc  is  so  quick  and  so  dexter- 
ous, that  a  spectator  can  hardly  sec  where  or  how  the  leaf  becomes  ab- 
sorbed into  the  ■  tail,'  and  made  part  of  its  substance :  it  is  one  of  those 
operations  of  which  manufactures  present  such  numerous  examples, 
in  which  considerable  skill  and  '  knack  '  are  required  for  an  apparently 
simple  operation.  As  the  tobacco  is  spun,  it  becomes  wound  off  at  the 
same  time  on  a  frame  connected  with  the  spinning-  wheel.  The  pig- 
tail is  afterwards  wound  or  twisted  up  into  a  hard,  close  ball,  and  has  a 
black  colour  given  to  it  by  steeping  in  tobacco- water. 

Of  all  the  various  ways  in  which  tobacco  is  used  in  England,  none 
has  made  a  more  striking  advance  within  the  last  few  years  than  cigars. 
However  much  this  form  of  the  plant  may  be  used  in  Spain  and  in  the 
tropical  regions  of  America,  it  was  till  a  few  years  ago  scarcely  known 
in  England,  except  to  the  higher  class  of  smokers;  but  now  every 
stripling  who  is  just  shooting  up  into  manhood  thinks  a  cigar  indispen- 
sable, as  a  symbol  whereby  the  world  may  know  that  he  has  at  length 
become  a  man ;  and  lest  this  important  piece  of  information  slwuld  not 
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be  diffused  widely  enough  by  Ills  remaining  within  doors,  he  exercises 
his  new  vocation  in  the  open  street. 

The  process  of  cigar-making  is  pretty  nearly  the  same,  wherever 
carried  On.      In  Figs.  5   and  6  we   have   represented  a  boy  prepar- 
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ing  the  leaves  for  the  cigar-maker,  and  a  man  making  the  cigars. 
The  unstripped  leaves,  i.e.  the  leaves  from  which  the  stalks  have  not 
yet  heen  removed,  are  placed  in  front  of  the  first-mentioned  workman  ; 
he  takes  up  the  leaves  one  by  one,  folds  them,  strips  off  the  stalk  by  a 
quick  and  dexterous  movement,  throws  the  stalks  on  his  right  hand,  and 
lays  the  stripped  leaves  smoothly  on  his  left  lie  is  on  the  left  side  of  the 
cigar-maker,  to  whom  he  hands  up  the  leaves  as  fast  as  they  are  wanted. 

The  cigar-maker  is  seated  on  a  low'stool  in  front  of  a  low  work-bench, 
provided  with  raised  legs  on  three  of  its  sides,  but  open  at  the  side 
next  the  workman.  He  takes  a  leaf  of  tobacco,  spreads  it  out  smoothly 
before  him  on  the  bench,  and  cuts  it  to  a  form  somewhat  like  that  of 
one  of  the  gores  or  stripes  of  a  balloon.  He  then  takes  up  a  few  frag- 
ments of  tobacco-leaf,  consisting  of  various  small  cuttings,  lays  them 
on  the  spread  leaf,  and  rolls  them  up  into  a  form  nearly  resembling 
that  of  a  cigar.  He  next  places  this  cigar  against  a  gauge  or  guide, 
formed  of  a  piece  of  iron,  and  cuts  it  to  a  given  length.  Finally,  he 
lays  a  narrow  strip  of  leaf  on  the  bench,  and  rolls  the  cigar  spirally  in 
it,  twisting  one  end  to  prevent  the  leaf  from  becoming  loosened.  All 
this  is  done  with  great  rapidity,  a  few  seconds  only  being  required  for 
the  making  of  one  cigar.  When  the  cigars  are  made,  they  are  dried 
in  different  ways,  according  to  the  time  when  they  are  wanted  for  sale. 
The  rate  of  duty  on  foreign  cigars,  as  well  as  on  all  kinds  of  tobacco 
manufactured  abroad,  is  so  enormous  (nine  shillings  per  pound — pro- 
bably sixteen  or  eighteen  times  the  real  value  of  the  leaf  itself),  that 
the  quantity  imported  from  abroad  is  very  small  compared  with  that  of 
tobacco  in  the  leaf.  Only  one  hundred  and  fifty  thousand  pounds 
weight  were  entered  for  home  'consumption  two  or  three  years  ago, 
although  the  unmanufactured  tobacco  amounted  to  sixteen  millions  of 
pounds.  This  rate  of  duty  has,  therefore,  given  rise  to  an  extensive 
home  manufacture  of  cigars. 

We  have  next  to  direct  our  attention  to  the  third  form  in  which  the 
plant  is  used,  viz.  snuff.  This  article  has  been  the  theme  of  as  many 
grave  accusations  as  those  directed  against  tobacco  in  the  form  for 
smoking ;  but  the  grave  accusations  have  been  as  fruitless  in  the  one  case 
as  the  other.  Some  have  treated  the  matter  in  a  medical  point  of  view ; 
others  in  reference  to  the  welfare  of  the  purse ;  while  a  Lord  Stanhope, 
of  past  times,  made  the  following  curious  statistical  estimate  of  the  sub- 
ject : — "  Every  professed,  inveterate,  and  incurable  snuff-taker,  at  a 
moderate  computation,  takes  one  pinch  in  ten  minutes.     Every  pinch, 
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with  the  agreeable  ceremony  of  blowing  and  wiping  the  nose,  and  other 
incidental  circumstances,  consumes  a  minute  and  a  half.  One  minute 
and  a  half  out  of  every  ten,  allowing  sixteen  hours  to  a  snuff-taking  day, 
amounts  to  two  hours  and  twenty- four  minutes  out  of  every  natural  day, 
or  one  day  out  of  every  ten.  One  day  out  of  every  ten  amounts  to  thirty- 
six  days  and  a  half  in  a  year.  Hence,  if  we  suppose  the  practice  to  be 
persisted  in  for  forty  years,  two  entire  years  of  the  snuff-taker's  life  will 
be  dedicated  to  tickling  his  nose,  and  two  more  to  blowing  it.  The  ex- 
pense of  snuff,  snuff-boxes,  and  handkerchiefs  will  be  the  subject  of  a 
second  essay,  in  which  it  will  appear  that  this  luxury  encroaches  as 
much  on  the  income  of  the  snuff-taker  as  it  does  on  his  time ;  and  that 
by  a  proper  application  of  the  time  and  money  thus  lost  to  the  pub- 
lic, a  fund  might  be  constituted  for  the  discharge  of  the  National 
Debt."  Without  entering  upon  this  "second  essay,"  or  upon  the 
patriotic  plan  alluded  to  in  the  last  sentence,  we  proceed  to  the  only 
part  of  the  subject  to  which  this  paper  relates,  viz.  the  commercial 
and  manufacturing  arrangements  by  which  these  luxuries  are  produced. 
Snuff  is  made  from  stalks  alone,  from  leaf  alone,  or  from  leaf  mixed 
with  stalk, — circumstances  which  render  the  whole  of  the  imported 
leaf  valuable.  In  every  case  a  greater  amount  of  care  is  required  in  the 
preparation  of  snuff  than  of  tobacco.  The  various  qualities  of  snuff  are 
due  to  a  great  variety  of  circumstances,  principally  under  the  control 
of  the    manufacturer.      The   purest   kind,   known  by  the   rame   of 

*  Scotch,'  is  either  made  entirely  of  stalks,  or  of  stalks  mixed  with 
a  small  proportion  of  leaf;  and  in  either   case   there  is   very   little 

*  liquoring'  applied  to  the  tobacco,  as  that  would  darken  the  colour  of 
the  snuff.  There  are  many  kinds  of  snuff  called  *  high-dried,'  such 
as  'Welsh'  and  *  Lundyfoot'  (the  latter  being  named  after  a  cele- 
brated maker).  These  owe  their  qualities  chiefly  to  the  circum- 
stance that  they  are  dried  so  much  as  to  acquire  a  slight  flavour  of 
scorching. 

The  snuffs  called  *  rappee,'  Of  which  there  are  two  kinds,  *  brown1 
and  *  black,'  are  made  chiefly  from  leaf,  mixed  with  the  c  smalls,'  or 
broken  fibres  of  tobacco,  that  are  too  small  to  be  smoked  conveniently 
in  a  pipe.  The  dark  colour  is  principally  produced  by  wetting  the  pow- 
dered tobacco  in  a  bin  or  box,  and  allowing  it  to  remain  for  <a  consider- 
able time*,  turned  occasionally  with  a  shovel ;  during  which  time  it  un- 
dergoes a  slight  degree  of  fermentation,  whereby  the  colour  is  darkened. 
.    The  original  quality  of  the  leaf  is  as  much  attended  to  as  the  manu- 

02        ' 
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factoring  processes.  '  Scotch  snuff'  is  made  principally  from  the  stalks 
of  light  dry  leaves ;  whereas  *  rappee,'  and  the  darker  snuffs  are  made 
from  the  darker  and  ranker  leaves.  A  process  of  scenting,  too,  has 
great  influence  on  the  flavour  of  the  snuff,  since  the  manufacturer  can 
introduce  any  kind  of  scent  which  he  thinks  may  please  his  customers. 
Thus,  c  Prince's  mixture,'  among  the  low-priced  snuffs,  and  the  inter- 
minable varieties  of  *  fancy  snuffs,'  owe  no  small  part  of  their  flavour 
to  the  kinds  of  scent  introduced.  Other  kinds,  however,  such  as '  high- 
dried,'  *  Welsh,'  c  Lundyfoot,'  &c,  are,  chiefly  dependent  on  the  pecu- 
liar circumstances  under  which  they  are  dried.  In  relation  to  the  last- 
named  snuff,  Mr.  Barlow  states — "The  celebrated  Lundyfoot  snuff 
derives  its  particular  flavour  chiefly  from  having  the  fermentation 
carried  to  a  very  high  pitch  before  the  batch,  is  turned ;  and  it  is  said 
that  its  first  discovery  was  owing  to  the  neglect  of  the  man  attending 
upon  the  batches,  and  who,  by  getting  drunk,  made  his  master's  fortune. 
Another  story  also  prevails  with  respect  to  the  discovery  of  this  snuff, 
80  much  esteemed  by  inveterate  snuff-takers,  which  attributes  it  to  an 
accidental  fire,  which,  by  scorching  some  hogsheads* of  tobacco,  gave 
them  a  peculiar  flavour  when  manufactured.  This  story  is,  however, 
evidently  without  foundation,  as  the  snuff  manufactured  by  Lundyfoot 
still  continues  to  retain  a  peculiar  flavour  which  cannot  be  imitated  by 
other  manufacturers;  a  circumstance  which  is  not  likely  to  con- 
tinue if  the  effect  simply  depended  upon  the  degree  of  drying." 

It  is  a  curious  circumstance,  and  one  little  suspected  by  those  who 
are  in  the  habit  of  using  snuff,  that  almost  the  whole  of  that  article 
which  is  sold  in  the  metropolis,  either  wholesale  or  retail,  is  ground  in 
or  near  the  town  of  Mitcham,  in  Surrey,  owing  to  the  excellent  water- 
power  afforded  by  the  river  Wandle,  in  flowing  through  the  town. 
Many  manufactories  on  the  Wandle  derive  their  mechanical  power 
from  water-wheels,  which  were  almost  invaluable  before  the  use  of 
steam  became  prevalent  The  advantage  of  employing  a  particular 
class  of  persons  for  grinding  snuffs,"  instead  of  each  manufacturer 
grinding  his  own,  is  easily  understood.  .  Few  manufacturers  dispose  of 
enough  snuff  to  keep  a  grinding-mill  constantly  employed ;  and  under 
such  circumstances  it  is  generally  cheaper  to  obtain  the  aid  of  another 
person  whose  premises  and  arrangements  are  devoted  wholly  to  that 
occupation.  Such  is  the  case  with  regard  to  the  snuff-milTs  on  the 
Wandle.  There  are  several  of  these  establishments  to  which  the 
London  manufacturers  send  their  snuff  in  a  certain  stage  of  preparation. 
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The  mills  are  provided  with  two  different  kinds  of  grinding-nm- 
chines,  such  as  are  represented  on  a  small  scale  in  Fig.  7.     In  one  of 


them  a  pair  of  cylindrical  stones,  several  feet  in  diameter  and  a  foot  or 
more  in  thickness,  are  set  up  on  edge  on  a  slab  or  bed  beneath,  and 
have  then  a  twofold  motion  given  to  them,  resembling  that  of  the  wheel 
of  a  carriage  which  is  going  round  in  a  small  circle.  By  means  of  a 
horizontal  axis  passing  through  the  centre  of  the  etones,  the  stones 
wheel  along  the  surface  of  the  bed ;  and  by  giving  to  the  axis  itself  a 
motion  round  another  but  vertical  axis,  the  stones  arc  carried  round  in 
a  small  circle.  The  snuff  to  he  ground  is  laid  on  the  bed  or  support, 
and  the  broad  edge  of  the  heavy  stone  passes  repeatedly  over  it,  by 
which  the  particles  are  reduced  to  powder. 

In- the  other  form  of  grinding-mill,  the  snuff  is.  put  into  a  kind  of 
cell  or  mortar,  in  which  it  is  ground  by  a  pestle  moved  in  a  singular 
manner.  The  pestle  is  connected  with  a  set  of  jointed  arms  or  levers, 
so  adjusted  one  to  another  as  to  give  to  the  pestle  a  motion  best  calcu- 
lated to  effect  the  grinding  of  the  snuff.  Every  establishment  for 
grinding  snuff  contains  a  considerable  number  of  both  these  machines ; 
since  some  kinds  of  snuff  are  best  ground  by  the  ouc,  and  olhers  by 
the  other. 
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Beyond  the  grinding,' and  a  preparatory  drying,  nothing  is  done  to 
the  snuff  at  the  snuff-mills.  The  proprietor  brings  it  to  a  certain  stage 
of  preparation  before  it  is  sent  to  the  mill,  and  in  most  cases  passes  it 
through  some  finishing  operations  after  it  is  brought  from  the  mill. 
The  high-dried  snuffs,  such  as  Lundyfoot,  Welsh,  Scotch,  &c,  are 
sometimes  made  from  stalks,  which,  before  grinding,  are  cut  into  fine 
shreds ;  but  very  often  the  entire  stalk  is  dried  so  intensely  that  it 
may  easily  be  ground  to  powder  without  the  preparatory  shredding.  In 
such  case  the  lightest  and  finest  stalks  are  presented. 

Many  of  the  London  manufacturers  have  small  mills  on  their  own 
establishments,,  for  grinding  small  quantities  of  snuff,  or  for  passing 
through  any  particular  process  the  various  kinds  of  fancy  snuffs ;  but 
we  are  not  aware  that  there  is  a  single  establishment  in  London  where 
the  main  bulk  of  the  snuff  is  ground. 

■    The  Excise  regulations  relating  to  tobacco,  which  were  formerly  very 
burdensome,  are  now  much  less  vexatious.  Indeed,  so  far  as  regards  the 
mode  of  collecting,  there  is  probably  no  other  instance  in  which  the 
revenue  of  three  millions   sterling   per  annum    from   one   article   is 
obtained  with  less  personal  annoyance.     Here  is  one  of  the  old  laws  by 
which  the  operations  of  the  manufacturer  used  to  be  controlled : — 
"  Every  manufacturer  shall  give  notice  in  writing  to  the  officers  (if  in 
London  six,  in  cities  and  market-towns  twelve,  and  elsewhere  twenty- 
four  hours)  before  he  shall  begin  to  strip,  spin,  or  press  any  tobacco 
for  cutting ;  or  make  any  tobacco  into  carrots,  or  flatten  any  stalks  for 
Spanish ;  and  shall  express  therein  the  weight  of  each  article,  and  the 
time  he  intends  to  begin.     And  the  officer  shall  attend  accordingly, 
and  he  shall  begin  within  one  hour  of  the  time  so  mentioned,  and  shall 
proceed  without  delay."    These  embarrassing  regulations  are  no  longer 
rigidly  acted  on ;  although  similar  plans  still  disgrace  the  modes  of 
collecting  the  duty  in  the   glass-manufacture,   the  soap-manufacture, 
and  many  others.     And  indeed,  since  the  period  of  the  "  visit "    to 
which  this   article. relates,    the   tobacco-laws  have  been  again  made 
stringent,  owing,  as  it  is  said,  to  improper  practices  on  the  part  of 
some  of  the  manufacturers. 
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The  early  history  of  our  manufactures  frequently  excites  a  smile  at 
the  quaint  and  energetic  manner  in  which  some  of  the  old  writers  de- 
nounce the  fashions  of  their  times ;  but  while  we  are  often  disposed  to 
agree  with  them  in  ridiculing  the  strange  forms  of  dress  which  have 
been  adopted  at  different  periods,  we  must  witlihold  our  assent  to  the 
principles  of  their  commercial  economy,  which  are  often  lamentably 
short-sighted. 

Philip  Stubbs,  a  writer  of  the  Elizabethan  age,  published,  in  1585, 
his '  Anatomie  of  Abuses,'  in  which,  among  other  things,  the  costume 
of  the  time  is  made  the  subject  of  censure.  After  anatomizing 
ladies'  dresses,  and  discoursing  on  the  iniquities  of  ruffs  and  furbelows, 
he  visits  the  wardrobes  of  the  other  sex  for  a  similar  purpose,  and  thus 
speaks  of  the  then  fashionable  hats  : — "  Sometimes  they  use  them  sharp 
on  the  crown,  peaking  up  like  the  spear  or  shaft  of  a  steeple,  standing 
a  quarter  of  a  yard  above  the  crown  of  their  heads,  some  more,  some 
less,  as  please  the- fancies  of  their  inconstant  minds.  Some  others  are 
flat  and  broad  on  the  crown,  like  the  battlements  of  a  house.  Another 
sort  have  round  crowns,  sometimes  with  one  kind  of  band,  some- 
times with  another,  now  black,  now  white,  now  russet,  now  red,  now 
green,  now  yellow ;  now  this,  now  that,  never  content  with  one  colour 
or  fashion  two  days  to  an  end.  And  thus  in  vanity  they  spend  the 
Lord's  treasure,  consuming  their  golden  years  and  silver  days  in 
wickedness  and  sin."  But  the  material  pleases  him  as  little  as  the 
form  and  colour : — "  And  as  the  fashions  be  rare  and  strange,  so  is  the 
stuff  whereof  their  hats  be  made  divers  also ;  for  some  are  of  silk,  some 
of  velvet,  some  of  taffetie,  some  of  sarcenet,  some  of  wool ;  and,  which 
is  more  curious,  some  of  a  certain  kind  of  fine  hair.  These  they  call 
Bever  Hats,  of  twenty,  thirty,  or  forty  shillings  price,  fetched  from  be- 
yond the  seas,  from  whence  a  great  sort  of  other  vanities  do  come  be- 
side." 

What  would  be  the  surprise  of  Philip  Stubbs  if  he  could  now  witness 
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the  extent  to  which  the  "  vanity "  of  "  Bever  Hats "  influences  the 
commercial  arrangements  of  England ; — the  importation  of  beaver  and 
musquash  furs  from  North  America,  of  neutria  furs  from  South  Ame- 
rica, of  wools  from  various  parts  of  Continental  Europe,  of  gums,  resins, 
and  dyes  from  almost  every  part  of  the  globe !  If  he  found,  too,  that 
pne  single  firm  gives  employment  to  fifteen  hundred  persons  in  making 
hats  of  various  kinds,  and  that  the  value  of  all  the  hats  made  in  Great 
Britain  in  one  year  is  probably  not  much  less  than  three  millions  ster- 
ling, he  would  perhaps  cease  to  include  "  bever  hats  "  in  his  list  of 
abuses. 

It  will  serve  to  mark  the  advance  made  in  this  respect,  since  the 
time  of  Stubbs,  if  we  glance  through  a  vast  hat-factory  now  existing 
in  Bermondsey,  and  reputed  to  be  the  largest  in  the  world.  Tliis 
establishment,  the  property  of  Messrs.  Christy,  occupies  two  extensive 
ranges  of  buildings  on  opposite  sides  of  Bermondsey  Street,  Southwark. 
These  we  will  term  the  east  and  west  ranges,  each  of  which  is  ap- 
proached by  a  gateway  leading  from  the  street.  On  entering  the  gate- 
way to  the  east  range,  the  first  object  seen  at  the  end  of  a  long  avenue 
is  a  lofty  chimney  connected  with  a  steam-engine,  and  rising  to  the 
height  of  one  hundred  and  sixty  feet.  Over  the  gateway  is  a  range  of 
warehouses  for  wool  and  other  articles ;  and  from  thence,  proceeding 
onwards,  is  seen  on  the  left  a  pile  of  buildings,  occupied  by  cloth  cap 
makers,  hat-trimmers,  and  packers.  On  the  right  of  the  same  avenue 
is  another  range  of  buildings,  consisting  of  a  fire-proof  varnish  store- 
room, silk-hat  workshops,  and  shops  wherein  the  early  stages  of  beaver 
hatting  are  carried  on.  At  the  left  of  the  great  cliimney  is  a  building 
wherein  common  black-glazed  or  japanned  hats  are  made ;  and  near  it 
is  an  archway  leading  northward  to  another  avenue  surrounded  by 
buildings.  These  consist  of  a  turner's  shop,  where  blocks  for  shaping 
hats  are  made;  a  shell -lac  store,  where  the  lac  is  bruised,  ground,  and 
prepared  for  use ;  a  blacksmith's  shop,  for  the  repair  of  iron-work 
used  in  various  parts  of  the  factory;  a  saw-mill  and  sawing-room, 
where  machine-worked  saws  cut  up  timbers  into  boards  for  packing- 
cases  required  in  the  export  department ;  a  logwood  warehouse,  wherein 
a  powerful  machine  cuts  the  logs  into  fine  shreds ;  a  fur-room,  in 
which  the  beaver  and  pther  furs  are  cut  from  the  skins  by  machinery  ; 
rooms  wherein  the  coarse  hairs  are  pulled  from  the  skins ;  the  steam- 
engine  with  its  boiler,  furnace,  &c;  a  carding-room,  for  disentangling 
the  locks  and  fibres  of  wool ;  a  blowing-room,  for  separating  two  qua- 
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lities  of  beaver-fur,  or  hair;  together  with  various  warehouses,  store- 
rooms, carpenter's  shops,  timber  yard,  &c.  This  brings  us  to  the  north- 
ern extremity  of  the  range ;  on  returning  from  which  we  pass  wool- 
warehouses  and  sorting  rooms,  wool  and  fur  washing-houses,  stoving- 
rooms,  fur-hat  workshops,  *  picking '  rooms,  clerks*  offices,  &c. 

Crossing  Bermondsey  Street  to  the  western  range,  we  find  a  *  beaver 
store-room,'  the  dye-house,  stoving-rooms,  shaping  and  finishing  rooms, 
&c. ;  the  whole  being,  however,  much  less  extensive  than  the  east 
range. 

It  may  excite  surprise  to  hear  of  saw-mills,  and  blacksmiths',  turners', 
and  carpenters'  shops,  on  the  premises  of  a  hat-maker ;  but  this  is  only 
one  among  many  instances  which  might  be  adduced,  in  the  economy  of 
English  manufactures,  of  centralization,  combined  with  division  of  la- 
bour, within  the  walls  of  one  factory. 

The  nature  of  the  operations  carried  on  in  the  greater  number  of 
these  buildings  will  perhaps  be  best  explained  by  tracing  the  history  of 
a  beaver  hat  from  the  time  when  the  crude  materials  enter  the  factory, 
till  the  hat,  in  a  finished  state,  is  warehoused. 

If  a  dozen  individuals  to  whom  the  subject  is  new  were  asked 
"  How  is  a  beaver  hat  made  ?"  it  is  not  improbable  that  we  should  re- 
ceive a  dozen  different  answers.  One  would  think  it  is  cast  in  a  mould ; 
another  that  the  beaver's  fur,  skin  and  all,  is  stiffened  and  shaped ;  a 
third,  that  the  fur  is  in  some  way  woven  into  a  kind  of  cloth,  and  put 
on  a  stiff  foundation ;  but  perhaps  not  one  would  have  an  idea  of  the 
beautiful  process  of  feltiny,  which  is  the  groundwork  of  the  whole 
theory  of  hat-making.  A  beaver  hat  consists  mainly  of  two  parts,— 
the  body  and  the  covering ;  the  former  of  which  is  made  of  fine  wool 
and  coarse  fur,  mixed,  felted,  stiffened,  and  shaped ;  and  the  latter  of 
beaver  fur,  made  to  adhere  to  the  body  by  the  process  of  felting. 
"Wool  and  fur  constitute  therefore  the  main  ingredients  employed.  For 
hats  of  inferior  quality,  coarse  wool  is  employed  for  the  body,  and 
coarser  fur,  or  sometimes  fine  wool,  for  the  covering. 

The  wool  is  brought  to  the  factory  in  a  dirty  and  greasy  state,  re- 
taining much  of  the  moisture  derived  from  the  animal  whence  it  was 
sheared.  It  is  carried  to  a  large  washing-house,  on  a  level  witli  the 
ground,  where  the  steam  rising  from  immense  boilers  and  tubs  indicates 
the  great  scale  on  which  the  process  is  conducted.  The  wool  is  soaked 
and  washed  until  the  greasiness  is  removed,  and  is  then  subjected  to 
the  action  of  a  screw-press,  whereby  all  the  water  is  expelled  and  the 
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wool  left  in  a  clean  state.  From  the  washing-house  the  wool  is  con- 
veyed to  a  drying-room ;  and  when  required  for  use,  it  undergoes  the 
process  of  carding  in  the  carding-room.  This  carding  is  analogous  to 
one  of  the  early  operations  in  the  cotton  manufacture : — a  machine 
worked  by  the  same  steam-engine  which  sets  so  many  other  parts  of 
the  working  apparatus  in  motion,  combs  out  the  fibres  of  wool,  and 
presents  them  in  a  light  and  tolerably  disentangled  state.  The  wool  is 
then  ready  for  the  hatter ;  and  we  will  trace  the  preparation  of  the  fur 
up  to  the  same  point. 

The  term /ur,  in  a  general  sense,  refers  to  the  hairy  coating  of  such 
animals  as  the  beaver,  bear,  marten,  minx,  hare,  and  rabbit  The  skins 
of  these  animals,  when  merely  dried  after  being  stripped  from  the  body, 
are  called  peltry ;  when  the  skin  of  the  inner  side  has  been  converted 
into  a  sort  of  leather,  by  a  peculiar  process  of  tanning,  the  skins  ob- 
tain the  name  offurs,  in  a  restricted  sense ;  and  the  term  is  still  more 
restricted  when  applied  to  the  hairy  coating  cut  from  the  skin,  and 
presented  in  the  form  of  delicate  filaments. 

Now  it  is  in  the  last-named  form  that  fur  is  useful  to  the  hatter ; 
and  the  furs  to  which  he  gives  the  preference  arc  those  of  the  beaver, 
the  musquash,  the  neutria,  the  hare,  and  the  rabbit,  of  which  the  first  is 
by  far  the  most  valuable.  The  beaver  inhabits  the  districts  of  North- 
West  America,  where  its  peculiar  habits  of  life  have  given  rise  to  many 
marvellous  tales,  the  truth  of  which  is  now  more  than  doubted.  The 
romantic  details  often  presented  in  the  lives  of  beaver-hunters,  as  well 
as  the  mode  of  dealing  between  them  and  the  fur-dealers,  have  formed 
the  subjects  of  many  interesting  narratives,  with  which  the  reader  may 
be  more  or  less  familiar.  The  skins,  as  received  at  the  factory,  from 
the  Hudson's  Bay  Company,  arc  tolerably  flat  and  stiff,  measuring,  ge- 
nerally, about  three  feet  by  two.  The  hairy  surface  is  of  a  brownish 
colour,  but  is  not  that  to  which  the  hatter  attaches  value ;  for  this  ani- 
mal has  two  kinds  of  hair  on  his  skin,  the  innermost  of  which  is  short, 
implicated,  and  as  fine  as  down,  and  the  outermost  thicker,  longer,  and 
more  sparing.  Of  the  separation  of  these  two  kinds  we  shall  speak 
presently. 

Neutria  is  the  fur  of  a  small  animal  caljed  the  coypou,  the  quoiya, 
or  the  Myopotamus  Bonaricnsis,  found  in  various  parts  of  South  Ame- 
rica. The  long  or  coarse  hairs  are  generally  of  a  reddish  colour ;  and 
the  inner  or  soft  hairs  brownish  ash  colour.  It  was  not  until  about 
thirty  years  ago  that  hatters,  influenced  by  the  high  price  of  beaver 
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fur  (which  within  a  century  has  risen  from  20*.  to  80*.  per  pound), 
began  to  use  neutria  fur ;  but  since  that  time  the  employment  of  them 
has  become  so  extensive,  that  one  million  neutria  skins  have  sometimes 
been  imported  in  one  year.  This  animal  is  yet  little  known  to  natu- 
ralists, but  certain  peculiarities  in  the  skin  beneath  the  fur  have  led  to 
much  conjecture  among  those  who  have  frequent  'opportunities  of  in- 
specting the  skins,  concerning  the  structure  and  habits  of  the  animal. 

The  Musquash,  or  Mus  Zibethicus,  is  a  North  American  animal,  about 
the  size  of  the  common  rabbit,  and  covered,  like  the  beaver  and  the 
coypou,  with  two  kinds  pf  hair  or  fur,  having  different  degrees  of  fine- 
ness. The  name  musk  rat  is  sometimes  given  to  this  animal,  on  account 
of  its  secretion  of  a  peculiar  fluid  having  the  odour  of  musk. 

The  fur  of  hares  and  rabbits  is  so  well  known  as  to  render  few 
words  of  description  necessary.  The  rabbits  fed  on  the* wolds  of 
Yorkshire  are  said  to  yield  fur  much  exceeding  in  value  that  of  the 
rabbits  bred  near  London,  by  reason  of  the  superior  length  and 
strength  of  the  hairy  filaments. 

We  have  digressed  a  little  in  order  to  show  the  nature  of  the  furs 
employed  by  the  hatter.  The  skins,  or  pelts,  on  being  conveyed  to 
the  factory,  are  rather  greasy  and  dirty,  and  are  therefore  cleansed 
with  soap  and  water :  this  is  effected  in  the  same  large  washing-house 
where  the  wool  is  cleansed.  When  the  pelts  are  dried  and  required 
for  further  processes,  they  are  carried  to  the  '  pulling-room,'  where  a 
number  of  women,  seated  on  stools,  are  employed  in  pulling  out  the 
coarse  outer  hairs  from  the  skins :  these  coarse  hairs  are  utterly  use- 
less to  the  hatter,  and,  if  preserved  at  all,  are  sold  for  stuffing  cushions 
and  such -like  purposes.  Each  woman  lays  a  pelt  on  her  lap,  or  on  a 
low  bench,  and,  by  means  of  a  knife  acting  against  the  thumb,  tears 
out  the  larger  hairs ;  her  fingers  and  thumb  being  guarded  by  a  stout 
leather  shield. 

We  next  trace  the  progress  of  the  pelt  into  a  room  where,  to  one 
unused  to  the  din  of  machinery,  everything  seems  noise  and  confusion. 
This  is  the  '  cutting '  or  '  cropping  *  room,  in  which  six  or  eight  ma- 
chines are  actively  at  work,  each  attended  by  a  female.  We  English- 
men, happily,  know  very  little  of  the  guillotine,  or  we  should  pro- 
bably find  some  resemblance  between  its  action  and  that  of  the 
cropping-machine.  A  long,  broad,  and  sharp  blade,  having  the  edge 
downwards,  works  very  rapidly,  with  a  chopping  action ;  and  the  pelt 
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being  introduced  between  the  blade  and  a  support  beneath,  the  fur  is 
cut  from  it  with  a  precision  that  nothing  can  exceed.  The  impression 
on  the  mind  of  a  visitor  is  that  the  pelt  must  inevitably  be  chopped  to 
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shreds ;  but,  by  some  admirable  adjustment  of  mechanism,  the  fur  is 
removed  without  the  skin  being  cut.  The  female  who  attends  the 
machine  puts  it  in  or  out  of  work  when  required,  guides  the  pelt 
through  it,  collects  the  filaments  of  fur,  &c.  Such  outer  fragments  or 
small  pieces  of  the  pelt  as  do  not  lose  their  fur  by  the  action  of  the 
machine  are  laid  on  a  table,  and  women,  by  the  aid  of  small  instru- 
ments shaped  somewhat  like  a  cheese-cutter,  remove  the  remaining 
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We  have  said  that  the  women  in  the  'pulling'  room  cut,  tear,  or 
pull  out  the  long  coarse  hairs  from  the  pelts,  and  that  these  hairs  are 
useless  to  the  hatter.  But  it  is  impossible  completely  to  separate  the 
coarse  from  the  fine  fur  by  this  means;  and,  therefore,  the  fur,  when 
cropped  from  the  pelt  by_the  machines,  is  conveyed  to  the  'blowing- 
room,'  finally  to  effect  the  separation.  This  room  is  probably  the 
largest  in  the  factory,  and  presents  a  remarkable  appearance.  It  is 
of  small  height,  but  measures,  perhaps,  fifty  feet  by  forty,  having 
eight  hollow  boxes  or  trunks  extending  nearly  the  whole  length  of 
the  room.  The  action  of  these  hollow  machines  is  exceedingly  beau- 
tiful, ■and  may,  perhaps,  be  understood  without  a  minute  detail  of 
mechanism.  A  quantity  of  beaver  or  other  fur  is  introduced  at  one 
end,  near  a  compartment  in  which  a  vane  or  fly  is  revolving  with 
a  velocity  of  nearly  two  thousand  rotations  in  a  minute.  We  all 
know,  even  from  the  simple  example  of  a  lady's  fan,  that  a  body 
in  motion  gives  rise  to  a  wind  or  draught;  and  when  the  motion  is  so 
rapid  as  is  here  indicated,  the  current  becomes  very  powerful.  This 
current  of  air  propels  the  fur  along  a  hollow  trunk  to  the  other  end 
of  the  machine,  and,  in  so  doing,  produces  an  effect  which  is  as  re- 
markable as  it  is  valuable.  All  the  coarse  and  comparatively  value- 
less fur  is  deposited  on  a  cloth  stretched  along  the  trunk,  while  the 
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more  delicate  filaments  are  blown  to  a  receptacle  at  the  other  end. 
Nothing  but  a  very  ingenious  arrangement  of  mechanism  could  pro- 
duce a  separation  so  complete  as  is  here  effected*  but  the  principle 
of  action  is  not  difficult  to  understand.  If  there  were  no  atmosphere, 
or  if  an  enclosed  place  were  exhausted  of  air,  a  guinea  and  a  feather, 
however  unequal  in  weight,  would  fall  to  the  ground  with  equal 
velocity ;  but  in  ordinary  circumstances,  the  guinea  would  obviously 
fall  more  quickly  than  the  feather,  because  the  resistance  of  the  air 
bears  a  much  larger  ratio  to  the  weight  of  the  feather  than  to  that  of 
the  guinea.  As  the  resistance  of  air  to  a  moving  body  acts  more 
forcibly  on  a  light  than  on  a  heavy  substance,  so  likewise  does  air, 
when  in  motion,  and  acting  as  a  moving  force.  When  particles  of 
sand  and  gravel  are  driven  by  the  wind,  the  lightest  particles  go 
to  the  greatest  distance.     So  it  is  with  the  two  kinds  of  fur  in  the 

*  blowing  machine ;'  those  fibres  which  are  finest  and  lightest  being 
driven  to  the  remote  end  of  the  machine. 

We  have  thus  visited  those  parts  of  the  factory  in  which  the  crude 
materials  are  prepared  for  the  hatter,  and  will  now,  therefore,  take 
our  materials  to  the  'body-makers,'  and  witness  the  processes  of 
forming  them  into  a  hat. 

In  one  comer  of  the  factory  is  a  dark  dingy  room,  where,  around  a 
steaming  *  kettle,"  we  see  six  or  eight  men  busily  employed  at  some 
operation,  the  nature  of  which  can  scarcejy  be  divined  through  the 
clouds  of  steam.  We  pass  by  them,  however,  and  visit  some  upper 
rooms,  where  the  fur  and  wool  are  worked  up  together.  The  '  body,' 
or  c  foundation,'  of  a  good  beaver  hat  "is  now  generally  made  of  eight 
parts  rabbits'  fur,  three  parts  Saxony  wool,  and  one  part  of  lama, 
vicunia,  or  *  red '  wool.  A  sufficient  quantity  of  these  for  one  hat 
(about  2£  ounces)  is  weighed  out  and  placed  in  the  hands  of  the 

*  bower.'  On  entering  the  '  bowing-room,'  a  peculiar  twanging  noise 
indicates  to  the  visitor  that  a  stretched  cord  is  in  rapid  vibration ;  and 
the  management  of  this  cord  by  the  workman  is  seen  to  be  one^  of  the 
many  -operations  in  hatting  wherein  success  depends  exclusively  on 
skilful  manipulation.  A  bench  extends  along  the  front  of  the  room 
beneath  a  range  of  windows,  and  each  '  bower  '  has  a  little  compart- 
ment appropriated  to  himself.  The  bow  is  .an  ashen  staff,  from  five 
to  seven  feet  in  length,  having  a  strong  cord  of  catgut  stretched  over 
bridges  at  the  two  ends.  The  bow  is  suspended  in  the  middle  by  a  . 
string  from  the  ceiling,  whereby  it  hangs  nearly  on  a  level  with  the 
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workbench,  and  the  workman  thus  proceeds : — The  wool  and  coarse 
fur,  first  separately  and  afterwards  together,  are  laid  on  the  bench, 
and  the  bower,  grasping  the  staff  of  the  bow  with  his  left  hand,  and 
plucking-  the  cord  with  his  right  by  means  of  a  small  piece  of  wood,, 
causes  the  cord  to  vibrate  rapidly  against  the  wool  and  fur.  By  re- 
peating this  process  for  a  certain  time,  all  the  original  clots  or  as- 
semblages of  filaments  are  perfectly  opened  and  dilated,  and  the  fibres, 
flying  upwards  when  struck,  are  by  the  dexterity  of  the  workman 
made  to  fall  in  nearly  equable  thickness  on  the  bench,  presenting  a  very 
light  and  soft  layer  of  material.  Simple  as  this  operation  appears  to 
a  stranger,  years  of  practice  are  required  for  the  attainment  of  pro- 
ficiency in  it. 


The  point  in  the  routine  of  processes  at  which  we  have  now  arrived 
requires  a  brief  consideration  of  the  operation  of  felting,  on  which 
the  whole  manufacture  of  a  beaver  hat  depends.  Felting  is  a  process 
'  whereby  animal  fibres  are  made  to  cohere  and  to  form  a  kind  of  cloth, 
without  the  aid  of  weaving,  plaiting,  knitting,  sewing,  or  any  analo- 
gous operation — warmth,  moisture,  and  friction  being  the  means  by 
which  it  is  effected.  There  is  reason  to  believe  that  the  process  of 
felting  was  known  in  early  times,  and  that  the  tents  of  the  Tartars,  as 
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well  as  some  articles  of  clothing,  were  produced  by  these  means ;  but 
the  evidence  on  this  point  is  rather  indistinct  At  what  time  felted 
wool  was  first  employed  for  making  hats  it  would  be  difficult  now  to 
say;  but  there  is  a  legend  current  among  some  of  the  continental 
hatters  which  gives  the  honour  to  St  Clement,  fourth  bishop  of  Rome. 
Most  fraternities  love  to  have  a  patron  saint,  when  they  can  find  one ; 
and  those  hatters  who  regard  St.  Clement  in  this  light  inform  us  that 
this  holy  man,  being  forced  to  flee  from  persecutors,  found  his  feet 
to  be  so  blistered  by  long-continued  travel,  that  he  was  induced  to  put 
a  little  wool  between  his  sandals  and  the  soles  of  his  feet  On  con- 
tinuing his  journey,  the  warmth,  moisture,  motion,  and  pressure  of  the 
feet  worked  the  wool  into  a  uniformly  compact  substance.  Finally, 
the  wanderer,  observing  the  useful  nature  of  this  substance,  caused  it 
to  be  introduced  in  the  manufacture  of  various  articles  of  apparel.   • 

But  leaving  St.  Clement  and  his  felted  '  inner  soles,'  we  may  re- 
mark that  the  philosophy  of  felting  was  not  understood  until  the 
microscope  was  applied  to  the  examination  of  animal  fibres.  It  was 
then  found-  that  the  fibre,  whether  of  wool  or  fur,  is  surrounded  by  a 
vast  number  of  minute  teeth  projecting  obliquely  from  the  central 
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Microscopic  view  of  a  fibre  of  beaver  fur.— Fig.  5. 

stem.  As  these  teeth  are  very  sharp  and  are  turned  in  one  direction, 
they  present  an  obstacle  ta>  the  motion  of  the  fibre  in  that  direction, 
but  enable  it  to  glide  easily  in  the  opposite  one ;  just  as  an  ear  of 
barley,  when  placed  stalk  uppermost  within  the  cuff  of  the  coat-sleeve, 
will  soon  work  its  way  up  to  the  shoulder  by  the  motion  of  the  arm. 
In  some  woolly  fibres  the  irregularities  appear  like  concentric  cups, 
rather  than  sharp  teeth. 

When  a  heap  of  such  fibres  is  rubbed  and  pressed,  and  the  fibres 
made  to  curl  slightly  by  the  action  of  warmth  and  moisture,  they 
twist  around  each  other,  and  the  teeth  interlace  so  tightly  as  not  to 
separate.  So  complete,  indeed,  is  the  entanglement  of  fibres  thus 
produced,  that  a  coat  made  from  cloth  manufactured  solely  by  the 
felting  process  has  been  known  to  last  in  wear  ten  years. 

The  purpose  which  the  serrated  structure  of  hair  or  fur  is  intended 
to  answer  is  matter  for  conjecture.     With  respect  to  the  double  fur  of? 
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such  animals  as  the  beaver,  the  following  opinion  has  been  offered  : — 
that,  as  the  beaver  passes  much  of  its  time  in  the  water,  the  little  pro- 
jections from  the  filaments  of  the  inner  fur  may  serve  as  receptacles 
whereby  the  water  is  prevented  from  reaching  the  skin ;  and  that  the 
outer  fibres  may  perhaps  act  like  valves,  which,  when  closed,  shield 
the  animal  from  cold,  and  when  open  permit  the  evaporation  of  water 
from  the  inner  fur,  and  likewise  permit  respiration  to  go  on  from  the 
pores  of  the  skin. 

But  whatever  be  the  purpose  which  these  arrangements  answer  in 
the  animal  economy,  it  is  evident  that  the  minute  serrations  on  the 
fibres  of  fur  and  wool  are  the  primary  source  of  the  felting  property. 
This  being  understood,  we  shall  be  able  to  comprehend  how  the  fur 
and  wool  are  worked  up  into  the  form  of  a  hat;  and  we  therefore 
return  to  the  '  bowing  *  room.  The  bowed  materials  for  one  hat  are 
divided  into  two  portions,  each  of  which  is  separately  pressed  with  a 
light  wicker  frame,  and  afterwards  with  a  piece  of  oil-cloth  or  leather, 
called  a  *  hardening-skin,'  until,  by  the  pressure  of  the  hands  backwards 
and  forwards  all  over  the  skin,  the  fibres  are  brought  closer  together, 
the  points  of  contact  multiplied,  the  serrations  made  to  link  together, 
and  a  slightly  coherent  fabric  formed.  These  two  halvcsj  or  '  batts,' 
are  then  formed  into  a  hollow  cap  by  a  singular  contrivance.  One 
of  the  *  batts,'  nearly  triangular  in  shape,  and  measuring  about  half  a 
yard  in  each  direction,  being  laid  flat,  a  triangular  piece  of  paper, 
smaller,  in  size  than  the  batt,  is  laid  upon  it,  and  the  edges  of  the 
batt,  being  folded  over  the  paper,  meet  at  the  upper  surface,  and  thus 
form  a  complete  envelope  to  the  paper.  The  two  meeting  edges  are 
toon  made  to  combine  by  gentle  pressure  and  friction ;  and  the  other 
batt  is  laid  over  the  first  in  a  similar  way,  but  having  the  meeting 
edges  on  the  opposite  side  of  the  paper.  The  doubled  layer,  with  the 
enclosed  paper,  are  then  folded  up  in  a  damp  cloth  and  worked  by 
hand ;  the  workman  pressing  and  bending,  rolling  and  unrolling,  until 
the  fibres  of  the  inner  layer  have  incorporated  with  those  of  the  outer. 
It  is  evident  that,  were  there  not  a  piece  of  paper  interposed,  the 
whole  of  the  fibres  would  be  worked  together  into  a  mass  by  the 
opposite  sides  felting  together;  but  the  paper  maintains  a  vacancy 
within,  and  when  withdrawn  at  the  edge  which  is  to  form  the  opening 
of  the  cap,  it  leaves  the  felted  material  in  sucli  a  form  as  to  constitute, 
when  stretched  open,  a  hollow  cone. 

Our  visit  to  this  part  of  the  factory  has  been  somewhat  lengthy ;  but 
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the  process  of  transforming  the  *  bowed  '  materials  into  a  conical  cap 
is  so  important,  as  illustrative  of  felting,  that  if  this  be  clearly  under- 
stood, all  that  follows  will  be  tolerably  plain. 

Few  '  kettles '  are  the  scene  of  such  busy  operations  as  the  hatter's 
*  kettle,'  and  few  would  be  so  uninviting  to  a  person  fastidious  as  to 
cleanliness.  Imagine  a  large  kettle  or  boiler  open  at  the  top,  having 
a  fire  beneath  it,  and  eight  planks  ascending  obliquely  from  the  mar- 
gin, so  as  to  form  a  sort  of  octagonal  work-bench,  five  or  six  feet  in 
diameter,  at  "which  eight  men  may  work.  The  planks  are  made  of 
lead  near  the  kettle,  and  of  mahogany  at  the  outer  part ;  and  at  each 
plank  a  workman  operates  on  a  conical  cap,  until  the  process  of  felting 
or  'planking '  is  completed.  The  ' kettle '  contains  hot  water  slightly 
acidulated  with  sulphuric  acid ;  and,  as  far  as  words  can  do  so,  the 
following  may  convey  an  idea  of  the  process: — The  cap  is  dipped  into 
the  hot  liquor,  laid  on  one  of  the  planks,  and  subjected  to  a  long  felt- 
ing process :  it  is  rolled  and  unrolled,  twisted,  pressed,  and  rubbed 
with  a  piece  of  leather  or  wood  tied  to  the  palm  of  the  workman's 
hand,  and  rolled  with  a  rolling-pin.  From  time  to  time  the  cap  is 
examined,  to  ascertain  whether  the  thickness  of  the  material  is  suffi- 
cient in  every  part;  and  if  any  defective  places  appear,  they  are  wetted 
with  a  brush  dipped  in  the  hot  liquor,  and  a  few  additional  fibres  are 
worked  in.  Considerable  skill  is  required  in  order  to  preserve  such 
an  additional  thickness  of  material  at  one  part  as  shall  suffice  for 
the  brim  of  the  hat.  When  this  felting  process  has  been  continued 
for  about  two  hours,  it  is  found  that  the  heat,  moisture,  pressure,  and 
friction  have  reduced  the  cap  to  one  half  of  its  former  dimensions,  the 
thickness  being  increased  in  a  proportionate  degree. 

In  many  parts  of  the  factory  are  '  stoving '  rooms,  in  which,  by  the 
judicious  arrangement  of  flues,  a  high  temperature  is  maintained.  To 
such  a  room  the  felted  or  ■  planked '  cap  is  taken,  and,  when  dried,  it 
presents  the  appearance  of  a  fine,  stout,  and  very  strong  kerseymere, 
having  a  drab  or  greyish  colour.  There  can  be  little  doubt  that  6iich 
a  fabric  is  well  calculated  to  serve  the  purposes  of  common  broad- 
cloth, provided  the  means  of  manufacturing  it  of  large  dimensions  were 
ensured. 

Is  not  the  reader  still  puzzled  to  know  how  or  when  the  hat  will 
make  its  appearance?  We  have  described  numerous  materials,  and 
have  visited  many  departments  of  the  factory,  but  have  still  produced 
only  a  drab-coloured,  flexible,  conical  cap,  about  fifteen  inches  wide 
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and  fourteen  high,  as  here  represented,  and  without  a  particle  of  beaver 
on  its  surface.  The  surface,  colour,  and  form  are,  however,  now  about 
to  be  changed. 
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In  the  first  place,  the  cap  is  taken  to  the  'water-proofing'  room, 
where  the  odour  of  gums,  resins,  and  spirits  gives  some  intimation  of 
the  materials  employed.  Gum-lac,  gum-sandrach,  gum-mastic,  resin, 
frankincense,  copal,  caoutchouc,  spirits  of  wine,  and  spirits  of  turpen- 
tine, are  the  ingredients  (all  of  a  very  inflammable  nature)  of  which 
the  water-proofing  comjJbsition  is  made.  This  is  laid  on  the  cap  by 
means  of  a  brush,  and  the  workman  exercises  his  skill  in  regulating 
the  quantity  at  different  parts,  since  the  strength  of  the  future  brim 
and  crown  depends  much  on  this  process. 

After  another  '  staving,'  by  which  the  spirit  is  evaporated,  the  ex- 
terior of  the  cap  is  scoured  with  a  weak  alkali,  to  remove  a  portion  of 
the  gummy  coating,  and  thereby  enable  the  beaver  fur  afterwards  to 
cling  to  the  woolly  fibres  of  the  cap. 

Now,  for  the  first  time,  we  have  to  direct  our  attention  to  the  fine 
beaver  far,  the  purchase  and  preparation  of  which  are  so  costly.  The 
washing,  plucking,  cropping,  and  blowing  departments  we  have  already 
visited,  and  have  seen  the  fibres  of  fur  divided  into  two  qualities,  of 
which  the  finer  is  that  to  which  the  hatter  attaches  value.  This  finer 
quality,  which  appears  to  have  been  formerly  known  by  the  name  of 
*  flix,'  was,  in  bygone  times,  used  not  only  for  hats,  but  also  for  hosiery 
purposes — in  allusion  to  which  Dyer,  in  his  poem  of  the  '  Fleece,'  has 
these  lines : — 

"  The  leaver's  flix 
Gives  kindliest  warmth  to  weak,  enervate  limbs, 
When  the  pale  blood  slow  rises  through  the  veins." 
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The  fur,  being  bowed  very  carefully  by  a  smaller  bow  tiian  that 
employed  for  wool,  is  spread  out  into  a  layer,  and  by  means  of  the 
'  hardening'skin  '  is  pressed  and  worked  into  a  very  delicate  and  light 
felt,  just  coherent  enough  to  hold  together.  This  layer,  which  is 
called  a  '  ruffing,'  or  '  roughing,'  is  a  little  larger  than  the  cap  body  ; 
and,  to  unite  the  two,  another  visit  to  the  '  kettle  '  is  necessary.  The 
cap  being  softened  by  submersion  in  the  hot  liquor,  the  'ruffing'  is  laid 
on  it,  and  patted  down  with  a  wet  brush,  a  narrow  strip  of  beaver 


being  laid  round  the  inside  of  the  cap,  to  form  the  underside  of  the 
future  brim.  The  bcavcrcd  cap  is  then  wrapped  in  a  woollen  cloth, 
submersed  frequently  in  the  hot  liquor,  and  rolled  on  the  plank  for  the 
spice  of  two  hours.  The  effect  of  this  rubbing  and  rolling  is  very 
curious,  and  may  be  illustrated  in  a  simple  manner  : — If  a  few  fibres 
of  beavcr-fur  be  laid  on  a  piece  of  broad-cloth,  covered  with  tissue- 
paper,  and  rubbed  gently  with  the  finger,  they  will  penetrate  through 
the  cloth  and  appear  at  the  opposite  side.  So,  likewise,  in  the  process 
of  '  ruffing,'  each  fibre  «f  fur  is  set  in  motion  from  root  to  point,  and 
enters  the  substance  uf  the  felt  cap.  The  hairs  proceed  in  a  pretty 
straight  course,  and  just  enter  the  felt,  with  the  substance  of  which 
they  form  an  intimate  union.  But  if  the  rolling  and  pressing  were 
continued  too  long,  the  hairs  would  actually  pass  through  the  felt,  and 
be  seen  on  tic  inside  instea.l  uf  the  out:  the  workman,  therefore,  exer- 
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cises  his  judgment  in  continuing  the  process  only  bo  long  as  is  suffi- 
cient to  secure  the  hairs  in  the  felt  firm  enough  to  bear  the  action  of 
the  hat-brush  in  after-days.  Eighty  or  a  hundred  years  ago,  when 
beaver  fur  was  cheap,  an  "  old  English  gentleman  "  was  wont  to  have 
his  hat  so  well  "beavered,  that  as  much  nap  felted  through  it  to  the 
inside  as  remained  on  the  exterior ;  and  when  the  hat  showed  symptoms 
of  decay  and  old  age,  it  was  sent  to  the  maker,  who  turned  it  inside 
out,  and  gave  it  nearly  the  pristine  freshness  of  a  newly-made  hat. 

At  length  the  cap  is  to  assume  somewhat  the  shape  of  a  hat,  before 
it  finally  leaves  the  '  kettle.'  The  workman  first  turns  up  the  edge  of 
the  cap  to  the  depth  of  about  an  inch  and  a  half;  and  then  draws  the 
peak  of  the  cap  back  through  the  centre  or  axis,  so  far  as  not  to  take 
out  the  first  fold,  but  to  produce  an  inner  fold  of  the  same  depth.  The 
point  being  turned  back  again,  produces  a  third  fold ;  and  thus  the 
workman  proceeds,  till  the  whole  has  acquired  the  appearance  of  a 
flattish  circular  piece,  consisting  of  a  number  of  concentric  folds  or 
rings,  with  the  peak  in  the  centre.  This  ia  laid  on  the  '  plank,'  where 
the  workman,  keeping  the  substance  hot  and  wet,  pulls,  presses,  and 
ruba  the  centre  until  he  has  formed  a  smooth  flat  portion  equal  to  the 
intended  crown  of  the  hat.     He  then  takes  a  cylindrical  block,  on  the 
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flat  end  of  which  he  applies  the  flattened  central  portion  of  the  felt; 
and  by  forcing  a  string  down  the  curved  sides  of  the  block,  he  causes 
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the  surrounding  portion  of  the  felt  to  assume  the  figure  of  the  block. 
The  part  which  is  to  form  the  brim  now  appears  as  a  puckered  ap- 
pendage round  the  edge  of  the  hat ;  but  this  puckered  edge  is  soon 
Drought  to  a  tolerably  flat  shape  by  pulling  and  pressing. 

We  here  terminate  our  visit  to  the  'blocking- shop.'  The  conical 
cap  has  been  converted  into  a  hat  with  a  flat  brim ;  and. we  take  leave 
of  the  '  kettle,'  with  its  hot  acid  liquor,  its  wet  planks,  its  clouds  of 
steam,  and  its  ingenious  attendants.  We  will  suppose  the  hat  to  have 
been  dried  in  a  stoving-room  near  the  great  chimney,  and  will  then 
place  it  in  the  hands  of  the  *  shearer.'  In  an  appropriate  room,  this 
workman  raises  and  opens  the  nap  of  the  hats,  by  means  of  a  peculiar 
sort  of  comb ;  and  then  shears  the  hairs  to  any  required  length.  Con- 
noisseurs in  these  matters  are  learned  as  to  the  respective  merits  of 
*  short  naps '  and  '  long  naps ;'  and  by  the  shearer's  dexterity  these  are 
regulated.  The  visitor  recognises  nothing  difficult  in  this  operation ; 
yet  years  of  practice  are  necessary  for  the  attainment  of  skill  therein ; 
since  the  workman  determines  the  length  of  the  nap  by  the  peculiar 
position  in  which  the  long  light  shears  are  held.  A  nap  or  pile  as  fine 
as  that  of  velvet  can  be  produced  by  this  operation. 

The  routine  of  processes  now  requires  that  we  should  visit  the 
western  range  of  buildings,  on  the  opposite  side  of  Bermondsey  Street. 
At  the  remote  end  of  the  court-yard  we  see  a  dark  and  dismal-looking 
building,  having  very  little  light,  and  that  little  received  through  un- 
glazed  windows, — large  boiling  cauldrons,  which  it  requires  some 
nerve  to  look  into,— a  spacious  brass  cage  or  frame, — cranes  and  tackle 
for  raising  weights,  and  a  party  of  workmen  whose  persons  and  gar- 
ments denote  the  staining  effect  of  the  hot  dye  to  which  they  are  ex- 
posed. This  is  the  *  dye-house,'  where  the  hats  exchange  their  drab 
or  grey  !hue  for  a  black  one.  The  dyeing  ingredients  are  logwood 
and  some  metallic  salts,  boiled  in  certain  proportions  in  soft  water. 
•The  logwood  is  imported  from  Campeachy  in  logs  five  or  six  feet  long, 
and* from  five  to  ten  inches  thick;  and  a  room  in  this  extensive  fac- 
tory is  appropriated  to  the  cutting  of  these  logs  into  fine  shreds.  For 
this  purpose  a  powerful  revolving  wheel,  provided  with  four  cutting- 
blades  inserted  radially  in  one  of  its  faces,  is  employed ;  the  ends  of 
the  logs  being  applied  to  these  blades,  the  wood  is  cut  into  shreds  with 
astonishing  force  and  quickness. 

The  cauldron  with  the  dyeing  ingredients  being  ready,  a  number  of 
hats  are  fixed  upon  blocks,  and  the  blocks,  by  means  of  a  hole  at  one 
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end  of  each,  are  fixed  to  brass  pegs  inserted  in  a  large  skeleton  frame, 
bo  that  the  hats  shall  not  touch  each  other.  The  frame  is  then  lowered 
into  the  cauldron,  and  turned  in  such  a  manner  as  to  allow  all  the  hats 
to  be  submerged  in  the  dye  ;  after  which  the  frame  is  hauled  up,  and 
the  hats  allowed  to  drain  for  thirty  or  forty  minutes.  This  alternate 
submersion  and  partial  drying  is  repeated  twelve  or  fifteen  times,  until 
every  fibre  of  the  hat — felt  as  well  as  nap — is  thoroughly  dyed.  This 
is  followed  by  soaking  and  washing,  which  frees  the  surface  from 
impurities;  and  the  hat  is  then  again  '  stoved.*  A  few  subsequent 
processes  remove  certain  irregularities  of  shape,  which  the  hat  has 
acquired  by  repeated  submersions  in  the  dye-liquor. 

We  next  visit  a  department  of  the  building  where  '  finishers*  are 
employed.  A  boiler  is  so  arranged  as  to  yield  a  jet  of  steam,  over 
which  the  hat  is  held  until  thoroughly  softened ;  and  having  a  block 
shaped  in  every  part  nearly  as  the  hat  is  intended  to  be,  the  '  finisher  * 
pulls,  rubs,  and  presses  the  hat,'until  it  assumes  the  form  of  the  block ; 
after  which  the  nap  is  stretched,  turned  in  any  required  direction,  and 
smoothed,  by  various  sets  of  brushes,  small  cushions  of  velvet,  and 
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heated  irons.  Fig.  10  shows  three  successive  stages  in  the^  shaping 
of  the  hats,  from  the  first  rough  « blocking '  to  the  production  of  a  flat 
and  smooth-edged  brim  while  on  the  finishing  block ;  likewise  a  beaver 
bonnet  on  the  block  by  which  it  is  shaped. 


Ffe.  10. 


Once  again  we  cross  to  the  east  range/and  visit  the  first  story  of  a 
large  pile  of  buildings  on  the  left  hand.  Here  the  busy  hum  of  lively 
voices  soon  indicates  to  the  visitor  the  sex  of  the  inmates.  We  enter  a 
large  square  room,  full  of  litter  and  bustle,  and  find  fifty  or  sixty  young 
females  employed  in  *  trimming '  hats,  that  is,  putting  on  the  lining, 
the  leather,  the  binding,  &c.  Some  are  sitting  at  long  tables,— some 
standing, — others  seated  round  a  fire,  with  their  work  in  their  laps ; 
but  all  plying  the  industrious  needle,  and  earning  an  honourable  sub- 
sistence. 

A  word  or  two  respecting  the  employment  of  females  in  factories. 
The  texture  of  English  society  is  such,  that  the  number  of  reputable 
employments  for  females  in  the  middle  and  humble  ranks  is  very 
small.  Most  fathers  and  brothers  arc  well  aware  of  this ;  and  women 
themselves,  however  desirous  of  contributing  to  their  means  of  support, 
are  cramped  in  their  efforts  by  the  limited  range  of  avocations  left 
open  to  them.     The  effect  of  this  is  such  as  never  fails  to  result  when 
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the  vineyard  is  too  small  for  the  labourers :  the  number  of  employ- 
ments being  few,  so  many  females  embark  in  them  that  the  supply 
greatly  exceeds  the  demand,  and  the  value  of  female  labour  is  thereby 
brought  to  a  very  low  level.     Under  such  circumstances  it  is  important 
to  inquire  how  far  female  labour  may  be  available  in  factories  where 
the  subdivision  of  employments  is  carried  out  on  a  complete  scale ; 
and  the  factory  now  under  consideration  may  afford  some  valuable 
hints  on  this  point.     The  number  of  females  employed  here  is  not  far 
short  of  two  hundred,  whose  earnings  vary  from  eight  to  fourteen 
shillings  per  week.     The  degree  of  ingenuity  required  varies  con- 
siderably, so  as  to  give  scope  for  different  degrees  of  talent.     Among 
the  processes  by  which  a  beaver  hat  is  produced,  women  and  girls  are 
employed  in  the  following : — plucking  the  beaver  skins ;  cropping  off 
the  fur ;  sorting  various  kinds  of  wool ;  plucking  and  cutting  rabbit's 
wool ;  shearing  the  nap  of  the  blocked  hat  (in  some  cases) ;  picking 
out  defective  fibres  of  far ;  and  trimming.     Other  departments  of  the 
factory,  unconnected  with  the  manufacture  of  beaver  hats,  also  give 
employment  to  numerous  females.    Where  a  uniform  system  of  super- 
vision and  of  kindness  on  the  part  of  the  proprietors  is  acted  on,  no 
unfavourable  effects  are  to  be  feared  from  such  an  employment  of 
females  in  a  factory.     We  cannot  dwell  longer  on  this  matter ;  but  in 
endeavouring  to  solve  the  important  problem,  "  How  can  all  live — and 
live  honestly  ?"  the  nature  and  extent  of  female  employments  becomes 
a  prominent  subject  for  thought. 

But  we  have  not  yet  finished  our  hat  However  carefully  the  pro- 
cess of '  blowing '  may  be  performed,  in  order  to  separate  the  coarse 
fibres  of  the  fur  from  the  more  delicate,  there  are  always  a  few  of  the 
former  left  mingled  with  the  latter ;  and  these  are  worked  up  during 
the  whole  of  the  subsequent  processes.  Women  are  employed,  there- 
fore, after  the  hats  have  left  the  *  finishers,'  in  picking  out,  with  small 
tweezers,  such  defective  fibres  as  may  present  themselves  at  the  surface 
of  the  hats. 

Lastly,  the  hat  is  placed  in  the  hands  of  a  workman  whose  employ- 
ment requires  an  accurate  eye,  and  a  fertile  taste  in  matters  of  shape 
and  form :  this  is  the  '  shaper.'  He  has  to  study  the  style  and  fashion 
of  the  day,  as  well  as  the  wishes  of  individual  purchasers,  by  giving  to 
the  brim  of  the  hat  such  curvatures  in  various  directions  as  may  be 
needed.  Simple  as  this  may  appear,  the  workman  who  possesses  the 
requisite  skill  can  command  a  high  rate  of  wages.     Fortunate  is  the 
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4  shaper 9  who,  during  a  ramble  to  any  place  of  fashionable  resort,  can 
espy  a  new  form  of  brim, — a  curl  here,  a  depression  there, — and  can 
imitate  it  at  his  work-bench :  he  will  please  his  employer,  and  profit 
himself. 

Thus  we  arrive  at  the  finished  state  of  the  beaver  hat ;  and  may  now 
leave  it  to  run  its  career  through  all  weathers, — wet  and  dry,— cold  and 
heat, — till  it  is  destined  to  be  replaced  by  a  new  one.  Whether  we 
are  contented  with  the  "shocking  bad  hat"  of  street  phraseology,  or 
have  to  endure  the  uneasy  pressure  of  the  stiff  and  glossy  new  one  with 
fortitude,  we  must  assuredly  acknowledge  that  a  beaver  hat,  considered 
with  reference  both  to  the  peculiar  processes  by  which  it  is  produced, 
and  to  the  number  of  distinct  sets  of  workpeople  (from  twenty  to 
twenty-five)  through  whose  hands  it  passes,  occupies  an  interesting 
and  important  place  in  the  manufacturing  history  of  this  country. 

In  tracing  the  progress  of  a  beaver  hat,  from  the  time  when  the  ma- 
terials are  brought  into  the  factory,  till  the  hat  is  made,  trimmed,  and 
shaped,  we  have  carried  the  reader  through  the  greater'  part  of  this 
large  establishment,  and  have  shown  the  purposes  to  which  the  differ- 
ent departments  are  appropriated.  It  will,  however,  be  desirable  to 
say  a  few  words  respecting  the  silk-hat  department 

As  the  number  of  beavers  caught  annually  in  America  has  greatly 
declined,  the  price  of  beaver- fur  has  of  late  years  increased ;  and  tliis 
circumstance  has  led  to  the  production  of  a  kind  of  hat  which  presents 
some  resemblance  to  beaver,  and  yet  may  be  produced  at  a  low  rate. 
This  is  the  silk  hat,  the  manufacture  of  which  has  gone  through  several 
stages  of  improvement,  by  which  even  a  humble  *  gossamer '  now  pre- 
sents a  neat  and  glossy  exterior. 

Silk  is  wholly  incapable  of  the  process  of  felting,  and  therefore  can- 
not be  employed  in  the  same  manner  as  fur  and  wool.  The  body  of 
the  silk  hat  is  made  either  of  coarse  felted  wool,  or  of  some  light  material, 
such  as  willow  or  stiffened  cambric ;  and  on  this  is  placed  a  covering 
or  hood  of  silk  plush,  sewn  to  the  proper  size  for  the  hat.  The  Messrs. 
Christy  weave  their  own  plush  at  a  factory  in  Lancashire,  and  send  it 
to  London  in  the  form  of  a  soft  glossy  material,  which  is  cut  and  sewn 
by  women  to  the  requisite  shape  of  the  hats. 

The  bodies  are  made  in  a  very  rough  way,  by  shaping  the  willow, 
cotton,  or  felted  wool  round  blocks,  and  using  a  substance  of  extra 
thickness  for  the  brim.  A  varnish  cement  is  used  to  join  the  various 
parts ;  and  a  resinous  stiffening  composition  is  laid  over  the  outer  sur- 
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face.  Some  time  before  the  plush  hood  is  laid  on,  the  body  is  coated 
with  a  peculiar  varnish,  which,  being  softened  by  a  heated  iron  after 
the  hood  is  laid  in  its  proper  position,  causes  the  plush  to  adhere  to  the 
foundation.  This  process  is  the  most  difficult  in  the  silk-hat  manufac- 
ture ;  for  not  only  must  the  plush  be  made  to  adhere  in  every  part,  but 
the  seam  or  joining  up  the  side  of  the  hat  must  be  made  as  little  visible 
as  possible.  No  sewing  is  here  employed ;  but  the  two  meeting  edges 
are  brought  precisely  together,  pressed  down  with  a  heated  iron,  and 
the  silk  shag  brushed  over  the  joint 

The  minuter  details  of  the  silk-hat  department  we  must  pass  over ; 
for,  so  far  as  they  differ  from  beaver  hatting,  they  are  of  much  less  in- 
terest Beaver  hatters  look  down  with  some  little  scorn  on  the  opera- 
tions of  silk  hatting;  and  certainly,  so  far  as  regards  manipulative 
skill  acquired  by  long  practice,  the  former  branch  of  handicraft  is  by 
far  the  most  remarkable ;  but  still  the  silk  hatter  appeals  with  such 
moderation  to  the  purse  of  the  purchaser,  that  we  cannot  afford  to  lose 
sight  of  him. 

The  silk  hatters,  instead  of  occupying  different  parts  of  the  factory, 
are  congregated  in  one  building  along  the  southern  side  of  the  avenue 
leading  to  the  great  chimney,  the  building  being  divided  into  numer- 
ous small  apartments.  On  the  left  of  the  chimney  is  a  range  of  shops 
wherein  are  made  common  black  glazed  hats,  such  as  are  worn  by 
sailors  and  persons  much  exposed  to  the  weather.  The  bodies  of  these 
hats  are  made  of  common  felted  wool,  and  the  outer  covering  is  a  thick 
coating  of  black  varnish  or  japan,  presenting  a  glossy  surface.  A 
high  temperature  is  required  for  this  purpose,  and  the  situation  and 
arrangement  of  the  shops  are  such  as  to  insure  this  temperature. 

There  is  a  distinct  range  of  apartments  in  which  seal-skin  and  other 
skin  or  fur  caps  are  made.  In  these,  unlike  beaver  hats,  the  fur  is  not 
cut  from  the  pelt  and  then  felted ;  but  the  pelt,  with  the  fur  remaining 
on  it,  is  dressed  into  leather,  and  is  cut  up  into  such  pieces  as  may,  by 
subsequent  processes,  be  formed  into  caps  of  various  shapes. 

Another  department  entirely  distinct  from  the  rest,  is  that  in  which 
cloth  caps  of  various  kinds  are  made.  This,  generally  speaking,  is 
effected  by  needlework,  and  ^wholly  differs  from  the  processes  of 
hat  making. 

Here  we  terminate  our  visit  to  an  establishment  which  presents  so 
considerable  a  number  of  interesting  processes.  We  have  selected  that 
of  Messrs.  Christy,  because,  from  the  completeness  and  systematic 
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arrangement  of  the  details,  it  well  illustrates  the  economy  of  a  large  fac- 
tory,— the  concentration  of  many  departments  within  the  walls  of  one 
establishment,  the  division  of  labour,  the  exercise  of  delegated  autho- 
rity by  foremen  to  each  department,  and  a  general  supervision  of  the 
whole  by  the  proprietors.  It  is  difficult  to  estimate  the  area  of  ground 
covered  by  all  the  workshops ;  but  the  reader  may,  from  the  foregoing 
details,  form  some  idea  of  the  numerous  piles  of  building  constituting 
the  factory.  There  are  many  establishments  in  and  near  London,  such 
as  water-works,  gas-works,  ship-yards,  tan-yards,  brewhouses,  distille- 
ries, glass-works,  &c,  the  extent  of  which  would  excite  no  little  sur- 
prise in  those  who  for  the  first  time  visited  them.  Indeed  the  densely 
packed  masses  of  building  forming  the  eastern  districts  of  the  metro- 
polis, on  both  sides  of  the  river,  include  individual  establishments 
which,  although  they  would  appear  like  little  towns  if  isolated,  scarcely 
meet  the  eye  of  a  passenger  through  the  crowded  streets. 

We  may  here  remark,  as  a  completion  of  this  notice  of  the  hat  ma- 
nufacture generally,  that  the  making  of  straw  hats,  so  much  worn  in 
country  places,  is  in  the  hands  of  a  class  of  persons  altogether  different 
from  those  engaged  in  the  other  branches  of  hatting.  The  finer  qua- 
lities of  straw,  as  well  as  white  whalebone  and  white  chip,  are  used  for 
bonnets  rather  than  for  hats ;  but  the  mode  of  manufacture  is  nearly 
the  same  in  all.  There  are  delicate  planing-machines  in  use,  by  which 
any  soft  kind  of  wood  can  be  cut  into  thin  shavings,  and  the  shavings, 
at  the  same  time,  cut  into  very  narrow  strips  with  great  precision. 
Such  is  the  case  with  willow,  and  also  with  whalebone.  The  willow  of 
which  the  foundations  of  silk  hats  are  frequently  made  is  prepared  in 
some  such  way  as  this ;  the  narrow  strips  of  willow  being  plaited,  or 
perhaps  we  might  say  woven,  into  a  square  sheet  sufficiently  large  for 
three  hats.  A  slight  glance  at  the  willow  foundation  of  a  silk  hat  will 
show  the  nature  of  the  material,  and  will  also  show  that  the  mode  in 
which  the  narrow  strips  are  linked  together  resembles  weaving  rather 
than  plaiting.  It  is  not  difficult  to  imagine,  from  these  few  details, 
that  a  hat  or  bonnet  may  be  made  from  any  such  materials  as  whale- 
bone, wood,  straw,  cane,  rush,  or  others  wherein  a  longitudinal  fibrous 
structure  is  found ;  and  the  reader  will  readily  call  to  mind  numerous 
examples  of  such  an  application  of  fibrous  materials. 


161 


VIII.— A  DAY  AT  A  LEATHER-FACTORY. 


The  subject  of  the  present  article,  as  of  the  last,  takes  us  to  a  part  of  the 
metropolis  remarkably  distinguished  for  its  manufacturing  features. 
Bermondsey  has  been  for  many  years  the  principal  seat  of  the  leather- 
manufacture  in  England,  and  derives  from  this  circumstance  a  charac- 
ter and  appearance  different  from  those  presented  by  any  other  district 
in  London.  The  cause  to  which  this  localization  seems  to  be  most 
correctly  assigned,  is  the  existence  in  Bermondsey  of  a  series  of  tide- 
streams,  which,  twice  in  every  twenty-four  hours,  supply  a  large  quan- 
tity of  water  from  the  Thames  for  the  use  of  the  tanners  and  leather- 
dressers.  The  construction  of  Artesian  wells  has  now  in  some  measure 
diminished  the  employment  of  the  water  from  these  streams ;  but  the 
streams  still  remain,  and  are  still  employed  by  many  of  the  manufac- 
turers. 

The  processes  involved  in  the  fabrication  of  leather,  although  in  many 
respects  remarkable  and  interesting,  are  very  little  understood  beyond 
the  circle  of  manufacturers  and  dealers.  It  is  generally  known  that 
the  avocations  of  the  tanner,  the  currier,  the  fell  monger,  the  tawer, 
the  leather-dresser,  all  relate  in  some  way  or  other  to  the  preparation  of 
leather ;  but  the  relation  which  these  employments  bear  one  to  another 
is  not  so  well  understood.  The  establishment  to  which  our  visit  has 
been  made  for  the  purpose  of  this  article,  is  connected  with  the  pro- 
duction of  some  only  of  the  various  kinds  of  leather ;  but  we  hope  to  be 
able  to  give  a  general  outline  of  the  manufacture  as  a  whole. 

Leather  has  been  designated  by  Dr.  Ure  as  "  the  skin  of  animals,  so 
modified  by  chemical  means  as  to  have  become  unalterable  by  the  ex- 
ternal agents  which  tend  to  decompose  it  in  its  natural  state."  The 
gelatinous  portion  of  the  skin  is  made  to  combine  with  chemical  sub- 
stances artificially  applied,  and  by  this  combination  the  new  substance, 
leather,  is  produced.  The  ingredients  employed  for  the  conversion  of 
skin  into  leather  are  different  in  different  cases,  and  give  rise  to  various 
subdivisions  of  employment  in  the  leather-manufacture.     The  classifi- 
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cation  of  the  different  kinds  of  leather  might  be  made  according  to  the 
animals  whence  the  skins  were  obtained,  or  according  to  the  thickness  and 
quality  of  the  skins,  or  according  to  the  purposes  to  which  the  prepared 
leather  is  to  be  applied :  but  we  think  that  the  purpose  of  the  present 
article  will  be  better  answered  by  making  a  classification  according  to  the 
mode  of  manufacture ;  and  we  shall  therefore  speak  of  leather  as  prepared 
— 1st,  by  oak-bark;  2nd,  by  sumach;  3rd,  by  alum;  and  4th,  by  oil : 
these  four  varieties  being  remarkably  distinguished  one  from  another. 

The  leather  prepared  by  tanning  with  oak-bark  is  the  hide  of  the  ox, 
the  calf,  and  the  horse,  all  of  which  possess  sufficient  firmness  to  be  ap- 
plied to  the  manufacture  of  shoes,  harness,  and  other  articles  requiring 
great  strength  and  durability.  The  skins  prepared  by  a  substance 
called  sumach  are  principally  those  of  the  goat  and  the  sheep ;  and  the 
leather  resulting  from  the  process  is  morocco  leather,  for  coach-linings, 
chair-covers,  book-binding,  ladies'  shoes,  &c. ;  roan  for  shoes,  slippers, 
and  common  book-binding;  and  skiver,  an  inferior  leather,  for  hat- 
linings,  pocket-books,  work-boxes,  toys,  and  other  cheap  purposes.  The 
skins  dressed  in  alum  are  principally  those  of  the  kid,  the  sheep,  the 
lamb,  and  in  some  instances  the  calf;  and  the  leather  produced  is  prin- 
cipally employed  for  gloves  and  ladies'  shoes.  Lastly,  the  skins 
dressed  in  oil  are  those  of  the  sheep,  the  buck,  and  the  doe ;  and  the  re- 
sulting leather  is  that  of  which  riding-gloves  and  similar  articles  are 
made,  as  well  as  the  soft  wash-leather,  or  shamoy  leather,  familiar  to 
every  one. 

Although  the  processes  whereby  these  varieties  of  leather  are  pro- 
duced differ  very  distinctly  one  from  another,  yet  the  establishments 
wherein  they  are  conducted  present  a  generally  similar  appearance. 
The  tan-yards  and  leather-manufactories  of  Bermondsey  each  present 
to  the  view  of  a  stranger  an  open  court  or  yard  surrounded  or  partially 
surrounded  by  buildings,  some  of  which  are  so  constructed  as  to  admit 
the  access  of  air  to  every  part  of  the  interior.  The  surface  of  the 
court  or  yard  is  in  most  cases  intersected  by  pits,  or  square  cisterns,  in 
which  the  skins  are  steeped  during  some  part  of  the  manufacturing 
process.  All  bear  a  general  resemblance,  too,  in  two  circumstances 
not  altogether  attractive  to  visitors,  viz.,  the  presence  of  unpleasant 
odours,  and  the  absence  of  cleanliness. 

1.  Leather  prepared  by  Tanning. — When  an  ox  has  been  slaughtered, 
the  hide  removed,  and  the  flesh  transferred  to  the  butcher,  the  hide  is 
sold  to  the  tanner,  by  him  to  be  converted  into  the  thicker  kinds  of 
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leather.  The  hide  passes  into  his  hands  with  the  horns  attached ;  and 
he  separates  these  from  the  hide,  and  sells  them  to  the  comb-makers 
and  other  manufacturers  of  horn.  The  hair  is  also  attached  to  the 
hide,  but  the  removal  of  this  is  a  more  difficult  operation. 

When  the  hide  is  purchased  by  the  tanner,  there  are  little  bite  of 
flesh,  &c.  adhering  to  the  inner  surface ;  and  these  are  removed  by  a 
process  called  ( fleshing.'  The  hide  is  spread  out  over  a  convex  wooden 
bench  called  a  ( beam,'  and  is  then  scraped  with  knives  of  a  peculiar 
shape,  by  which  all  extraneous  matters  are  removed,  and  the  hide  is 
pared  down  to  the  cutis.  After  this  process  the  hair  is  to  be  removed, 
and  this  is  effected  in  one  of  two  ways,  according  to  the  nature  of  the 
akin.  One  method  consists  in  mixing  together  quick-lime  and  water, 
and  immersing  the  hide  in  the  solution  :  after  remaining  there  several 
days,  and  having  the  lime-water  renewed  occasionally,  the  bulbous  roots 
of  the  hair  have  become  so  far  loosened  by  the  action  of  the  lime  as  to 
be  easily  pulled  out.  The  hide  is  then  spread  out  on  the  beam,  and 
c  unhaired,'  that  is,  scraped  with  a  knife  till  the  hair  is  removed.  In  the 
other  method,  adopted  in  some  kinds  of  skins  which  would  be  injured 
by  the  action  of  lime,  several  skins  or  hides  are  placed  in  a  close 
chamber,  where  they  undergo  a  kind  of  natural  fermentation,  sufficient 
to  loosen  the  hair  from  the  skin. 

When  by  either  of  these  methods  the  hair  has  been  removed,  the 
hide  is  '  grained,'  or  scraped,  and  then  subjected  to  a  process  whereby 
the  pores  are  opened,  and  prepared  for  the  reception  of  the  tan  after- 
wards to  be  applied.  In  some  cases  this  consists  in  steeping  the  bide 
for  some  days  in  a  sour  solution  of  rye  or  barley  flour ;  in  others  the 
bath  is  a  very  weak  solution  of  sulphuric  acid  in  water.  The  hide  be- 
comes swollen,  softened,  and  the  pores  ready  prepared  for  the  recep- 
tion of  the  tan. 

The  bark,  the  roots,  and  occasionally  the  leaves  of  a  considerable 
number  of  plants  yield,  by  soaking  in  water,  an  astringent  solution, 
usually  of  a  yellowish  brown  colour.  This  solution  has  a  peculiar 
action  on  the  living  skin,  corrugating  and  constringing  it;  and  when 
applied  to  dead  skin,  has  the  property  of  converting  it  into  leather. 
These  vegetable  substances  contain  a  principle  called  tannin,  which  is 
the  agent  concerned  in  converting  skin  into  leather.  Provided  the 
tannin  is  obtained,  it  matters  not  much  to  the  success  of  the  process 
what  substance  yields  it ;  and  the  tanner,  therefore,  employs  that  which 
is,  on  the  whole,  the  most  effective  and  the  most  economical. 
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To  detail  the  various  systems  adopted  by  different  tanners  would  be 
wholly  foreign  to  our  purpose.  The  process  is  so  slow  a  one,  and  the  de- 
sirability of  increased  speed  so  great,  that  patent  after  patent  is  taken 
out  on  the  subject ;  and.almost  every  tanner  has  some  process  peculiar 
to  his  own  establishment.  We  must,  therefore,  be  as  general  as  pos- 
sible in  our  few  details.  When  the  hide  is  properly  cleaned  and  brought 
to  the  state  called  ( pelt,'  it  is  ready  to  be  placed  in  one  of  the  tan-pits. 
These  pits  are  generally  rectangular  cisterns,  whose  upper  edge  is  level 
with  the  ground,  and  whose  interior  is  lined  with  wood.  The  tanning 
ingredient,  generally  oak-bark,  is  steeped  in  the  cistern  of  water,  and 
the  solution  is  then  technically  termed  '  ooze.'  The  hide  is  in  the 
first  instance  put  into  a  pit  containing  nearly-spent  ooze,  in  which 
hides  have  already  been  steeped,  and  which  has  consequently  lost  more 
or  less  of  its  tanning  principle.  In  this  pit  the  hide  is  frequently 
stirred  and  turned  to  insure  the  equable  action  of  the  tan  on  every  part 
The  hide  is  then  transferred  to  a  pit  containing  stronger  ooze,  or  else 
is  stratified  with  crushed  bark ;  several  hides  being  laid  one  on  another, 
and  steeped  in  water.  Whether  the  hides  be  placed  at  once  in  pre- 
pared solution  of  bark,  or  be  stratified  with  bark  in  a  pit  containing 
water,  depends  upon  the  system  of  tanning  pursued  by  the  manufac- 
turer, and  upon  the  quality  of  the  hide ;  but  in  either  case  the  hides 
are  exposed  to  renewed  portions  of  the  tannin  ingredient  from  time  to 
time,  until  the  tannin  has  combined  intimately  with  the  animal  sub- 
stance. In  most  tanneries  several  months  are  consumed  in  this  pro- 
cess of  steeping  in  the  tan-pits ;  and  although  numerous  patents  have 
been  granted  for  improved  and  more  expeditious  processes,  the  limited 
extent  to  which  these  are  adopted  seems  to  show  that  there  is  some  ad- 
vantage afforded  by  lengthened  time,  not  altogether  attained  by  the 
speedier  processes.  Without  enlarging  on  this  point,  it  will  suffice  to 
say  that  the  object  of  tanning,  whether  by  a  slow  or  a  speedy  process, 
is  to  cause  the  tanning  principle  to  penetrate  into  all  the  pores  of  the 
hide  from  surface  to  surface :  when  this  is  effected,  the  hide  has  be- 
come transformed  into  leather.  When  the  hide  is  tanned,  it  is  hung 
up  in  an  airy  loft,  or  drying-room ;  and  during  the  process  of  drying 
is  compressed  by  beating,  by  pressure  with  a  steel  instrument,  or  by 
being  passed  between  rollers,  which  gives  it  a  smooth  and  dense  tex- 
ture. 

The  stoutest  hides,  from  bulls,  buffaloes,  oxen,  and  cows,  are  tanned 
in  a  way  more  or  less  resembling  that  above  detailed,  and  are  then 
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used  principally  for  the  soles  of  boots  and  shoes.  The  time  employed 
in  tanning  a  hide  for  the  soles  of  men's  boots  in  general  is  from  six  to 
twelve  months ;   while  a  still  thicker  quality,'  known  as  *  butts '   or 

*  backs,'  frequently  consumes  fifteen  or  eighteen  months  in  the  process. 
The  skins  of  calves,  seals,  and  the  lighter  kinds  of  horse  and  cow  skins, 
are  tanned  to  form  the  '  upper  leathers '  of  boots  and  shoes,  and  are 
prepared  in  a  somewhat  similar  but  more  expeditious  manner.  After 
having  been  '  unhaired,'  they  are  steeped  for  eight  or  ten  days  in  an 
alkaline  liquor,  being  at  intervals  taken  out  and  scraped  on  both  sur- 
faces, by  which  the  lime,  oil,  and  gelatinous  matter  are  forced  out  from 
between  the  pores,  and  the  skin  rendered  soft,  pliant,  and  fit  to  receive 
the  tanning  ingredient.  .  They  are  then  exposed  to  the  action  of  tan 
in  the  tan-pits  until  converted  into  leather. 

Leather  intended  for  the  upper  parts  of  boots  and  shoes,  for  saddlers, 
and  for  coach -makers,  passes  into  the  hands  of  the  currier  after  tanning, 
for  the  purpose  of  being  softened,  equalized  in  thickness,  smoothed, 
blacked,  &c.  The  currier  dips  the  tanned  skin  in  water  to  moisten  it, 
and  then  softens  the  texture  by  beating  it  with  a  '  mace ;'  an  instru- 
mentjeonsisting  of  a  wooden  handle  two  or  three  feet  long,  with  a  cubical 
head  at  one  end.     He  then  places  the  skin  on  an  inclined  plane  called  a 

*  horse,'  and  equalizes  the  thickness  by  the  aid  of  a  broad,  straight,  two- 
handled  knife,  called  a  *  cleaner,'  which  is  worked  in  such  a  manner  as 
to  shave  off  the  superfluous  thickness  of  the  skin.  After  this  the  lea- 
ther is  thrown  again  into  water,  and  rubbed  on  the  grain  or  outer  side 
with  "pumice  or  grit-stone;  whereby  the  *  bloom,'  a  whitish  matter  de- 
rived from  the  action  of  the  bark,  is  removed.  The  leather  is  then, 
rendered  flexible  by  being  rubbed,  first  on  one  side,  and  then  on  the 
other,  with  an  instrument  called  a  *  pommel,'  consisting  of  a  piece  of 
wood  fastened  to  the  hand  by  a  strap  on  one  side,  and  having  on  the 
under  surface  a  number  of  parallel  grooves,  which  have  the  effect  of 
bringing  the  leather  to  a  high  state  of  flexibility.  The  leather  is  again 
scraped  with  a  broad  knife  to  equalize  its  thickness  and  texture.  Then, 
according  to  the  quality  of  the  leather,  and  the  purposes  to  which  it  is 
to  be  applied,  it  is  dressed  with  oil,  with  oil  and  lampblack,  with  tallow, 
&c. ;  and  is  polished  with  rubbers  of  hard  wood. 

2.  Leather  prepared  with  Sumach. — We  now  come  to  those  varieties 
of  leather  which  will  enable  us  to  refer  more  particularly  to  the 
establishment  selected  for  our  visit  on  this  occasion ;  viz.,  the  manu- 
factory known  as  the  Neckinger  Mills  in  Bermondsey,  owned  by  the 
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Messrs.  Bevington,  and  in  which  nearly  all  the  kinds  of  leather  pre- 
pared with  sumach,  alum,  or  oil  are  manufactured. 

In  proceeding  from  Bermondsey  Old  Church  towards  the  Greenwich 
Railway,  along  the  Neckinger  Road,  we  arrive  at  the  Neckinger  Mills, 
at  a  short  distance  westward  of  the  railway ;  indeed,  the  latter  passes 
through  part  of  the  ground  formerly  belonging  to  the  manufactory. 
The  term  *  mills '  is  applied  because  the  premises  were  once  occupied 
by  a  company  formed  for  the  manufacture  of  paper  from  straw,  and 
were  then  known  as  paper-mills ;  the  water  for  the  manufacture  being 
supplied  by  the  Neckinger  tide-stream,  which  flows  past  the  building 
twice  a-day  from  the  Thames.  About  forty  years  ago  the  spot  be- 
came a  leather  manufactory,  but  the  term  Neckinger  Mills  continues 
to  be  applied  to  it. 

On  entering  the  gates  which  form  the  communication  from  the 
high  road  to  the  factory,  we  find  ourselves  in  the  open  yard  repre- 
sented in  the  frontispiece.  In  various  parts  of  this  yard  are  pits, 
some  rectangular  and  some  circular,  used  not  as  tan-pits,  for  tanning 
skins,  but  as  lime-pits  for  loosening  the  hair  and  wool.  Here  and 
there  are  men  employed  in  'drawing,'  or  lifting  out  the  partially 
limed  skins,  and  in  transferring  them  from  place  to  place.  South- 
ward of  this  yard  is  another,  occupied  principally  by  lime-pits  similar 
to  the  others,  and  by  lines  whereon  wetted  skins  are  hanging  to  dry. 
Around  the  large  or  principal  yard  are  ranges  of  buildings  employed 
for  various  purposes.  In  one  range  are  extensive  ware-rooms  for 
finished  leather  of  the  morocco  kind ;  in  another  the  white  leather  is 
contained ;  over  these  are  drying-lofts,  in  which  the  skins  are  hung  at 
a  certain  stage  in  their  manufacture.  In  another  part  of  the  premises 
are  the  vessels  for  tanning  skins  with  sumach ;  in  a  third  the  dye- 
house,  where  the  morocco  leathers  are  dyed;  in  others  are  three  or 
four  leather-splitting  machines,  fulling-stocks  for  shamoy  leather,  a 
rotating  vessel  for  alumed  leather,  and  various  other  arrangements,  of 
which  we  shall  speak  presently.  The  large  quantity  of  water  em- 
ployed in  the  several  branches  of  the  manufacture,  and  the  neces- 
sarily dirty  processes  involved,  keep  the  greater  part  of  the  buildings 
in  a  wet  and  sloppy  state;  and  the  existence  of  several  dozens  of 
cisterns  or  pits  in  the  open  yards  render  necessary  some  little  cir- 
cumspection in  the  steps  of  a  visitor :  indeed  this  circumspection  is 
desirable  on  more  accounts  than  one,  for  there  is  a  sort  of  '  standing- 
order  '  among  the  workmen,  that  although  an  immersion  in  one  of  the 
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pits  is  open  to  anyone,  the  extrication  from  it  is  valued  at  half-a- 
crown. 

The  most  important  leather  prepared  by  tanning  with  sumach  is  the 
morocco-leather  made  from  goat-skins.  The  term  *  Morocco '  is  pro- 
bably derived  from  the  country  of  that  name,  but  we  are  not  aware 
whether  this  species  of  leather  was  originally  manufactured  there. 
Be  this  as  it  may,  the  finer  kinds  of  morocco  leather,  employed  for 
coach-linings,  chair-covers,  &c,  are  prepared  from  goat-skins;  while 
the  inferior  or  'imitation'  morocco,  applied  to  purposes  wherein 
cheapness  is  desired,  is  made  from  sheep-skin.  Morocco  is  familiarly 
known  to  most  persons  as  a  glossy-coloured  leather,  whose  surface 
presents  a  wrinkled  and  fibrous  appearance ;  and  we  perhaps  cannot 
better  illustrate  the  process  of  preparing  leather  by  sumach  than  by 
tracing  the  manufacture  of  this  variety. 

The  goat-skins  employed  for  this  purpose  are  imported  from  va- 
rious parts  of  the  world — Switzerland,  Germany,  Memel,  Mogadore  in 
Northern  Africa,  the  East  Indies,  the  Cape  of  Good  Hope,  Asia  Minor, 
and  other  places.  The  skins  from  some  places  are  preferred  on 
account  of  their  thickness  or  good  quality;  from  others  on  account  of 
their  size ;  while  others  are  purchased  according  to  the  supply  which 
may  happen  to  be  in  the  market.  The  skins  are  imported  with  the 
hair  on,  and  to  remove  this  is  one  of  the  first  processes  of  the  manu- 
facture. The  goat-skins  are  first  soaked  in  water  for  several  days  to 
soften  them,  and  then  undergo  the  process  of  'breaking,'  that  is, 
scraping  them  on  the  flesh  side  to  remove  the  adherent  substances 
which  would  interfere  with  the  process  of  tanning.  The  '  fleshings ' 
and  other  scraps  obtained  in  processes  similar  to  this  are  placed  on 
open  racks  or  stages  exposed  to  the  air,  and  when  dry  are  sold  to  the 
manufacturers  of  glue  and  sise;  as  are  likewise  the  fleshings  and 
other  scraps  from  the  thicker  hides  and  skins  prepared  by  the  tanner. 
In  large  establishments  this  apparently  useless  offal  is  worth  many 
hundred  pounds  per  annum  to  the  proprietors. 

Into  the  lime-pits  before  noticed  a  solution  of  lime  in  water  is  con- 
veyed, and  the  goat-skins,  after  being  fleshed,  are  allowed  to  soak 
therein  for  four  or  five  weeks.  During  this  time  they  are  frequently 
*  drawn,'  a  process  represented  in  Fig.  2,  and  consisting  in  taking 
the  skins  out  of  the  pit,  laying  them  in  a  heap  on  the  side,  al- 
lowing them  to  lie  thus  for  a  certain  time,  and  immersing  them 
again :  all  this  has  the  effect  of  causing  the  lime  to  act  equally  on 
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every  part  of  the  hairy  covering ;  and  the  lime-water  is  renewed  once 
or  twice,  to  aid  in  producing  the  desired  effect. 

When  the  timing  has  been  carried  to  such  an  extent  that  the  hair 
can  be  easily  pulled  out  with  the  finger,  the  goat-skins  are  drawn  from 
the  pits,  and  conveyed  in  wheelbarrows  to  the  '  fleshing-shop,'  one  of 
the  buildings  in  the  western  part  of  the  premises.  In  this  shop  are  a 
number  of  'beams,'  consisting  of  convex  work-benches  or  stools 
sloping  downwards  from  one  end  to  the  other,  and  supported  on  a 
frame  or  stand.  Each  goat-skin  is  laid  smoothly  on  a  '  beam,'  with 
the  hairy  side  uppermost ;  and  the  workman,  standing  at  the  upper 
end  of  the  beam,  scrapes  off  all  the  hair  by  means  of  a  double-handled 
knife.  The  convex  form  of  the  surface  on  which  the  skin  is  laid, 
and  the  peculiar  form  given  to  the  knife,  enable  the  workman  to  take 
off  all  the  hair  very  completely.  The  operations  of  '  fleshing,'  of '  un- 
hairing,'  and  of  'graining,'  arc  so  nearly  alike  in  their  general 
appearance,  that  Fig.  3  will  sufficiently  show  the  character  of 
the  whole,  the  principal  difference  being  in  the  edge  of  the  knife 
employed  hy  the  workman.  The  hair  which  is  thus  removed  from 
the  goat-skins  is,  after  being  cleansed,  sold  to  the  carpet-manufacturers 
and  to  plasterers.— A  glance  at  the  wooden  shoes  and  the  'overalls' 
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worn  by  the  workmen  in  tliis  and  similar  parte  of  the  leather  manu- 
facture will  satisfy  a  visitor,  even  if  his  own  clothes  escape  mischief, 
that  the  occupation  is  not  one  of  the  most  cleanly. 

After  the  process  of  '  unhairing,'  the  goat-skins  are  again  soaked 
in  lime-water  for  two  or  three  days,  and  are  then  again  '  fleshed,'  or 
scraped  on  the  inner  surface,  by  which  the  cutis  is  brought  to  a 
tolerably  clean  state.  But  the  long  steeping  which  the  skin  has  under- 
gone has  had  the  effect  of  driving  the  lime  into  the  pores,  insomuch 
that  the  tanning  principle  contained  in  the  sumach,  afterwards  to  be 
applied,  cannot  reach  the  heart  of  the  skin.  The  tanning,  therefore, 
cannot  be  commenced  until  the  lime  is  removed,  and  the  pores  opened. 
The  means  adopted  for  effecting  this  are  by  far  the  most  disagreeable 
in  the  whole  range  of  the  manufacture.  A  solution  called  the  '  pure ' 
or  the  '  power '  (having  never  seen  the  word  written  or  printed,  we 
must  spell  it  as  pronounced)  is  prepared  in  a  large  vessel,  and  into 
this  the  skins  are  immersed  :  there  is  an  alkaline  quality  in  the  solution 
employed,  which  lias  the  effect  of  removing  the  lime  from  the  pores, 
and  the  manufacturers  seem  to  have  failed  hitherto  in  finding  more 
than  one  substance  which  yields  this  quality  effectually.  Whether 
chemistry  may  hereafter  afford  them  a  more  extensive  range  it  is  not 
for  us  to  say,  but  such  would  seem  to  be  at  least  probable.  After 
being  'pured'  for  some  time,  the  skins  are  taken  out  and  scraped 
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well  on  both  sides,  for  the  sake  of  removing  as  much  of  the  lime  and 
the  albumen  as  may  be  removable  by  these  means ;  and  after  this  they 
are  steeped  again. 

By  these  operations  the  pores  of  the  goat-skin  are  so  far  opened 
and  cleared  as  to  prepare  them  for  the  reception  of  the  tanning  prin- 
ciple. The  substance  employed  in  tanning  stout  hides  is,  as  we  before 
explained,  oak-bark;  but  for  goat-skins  the  tanning  ingredient  is  a 
vegetable  substance  called  sumach.  This  is  the  powder  of  the  leaves, 
peduncles,  and  young  branches  of  a  plant  called  the  Rhus  coriaria, 
growing  in  Sicily,  Italy,  and  Hungary.  It  is  one  of  the  substances 
experimented  on  by  Sir  H.  Davy  in  Tiis  inquiry  into  the  tanning 
properties  of  various  bodies ;  and  he  found  it  to  contain  a  large  pro- 
portion of  tannin.  It  contains  also  a  light  colouring-matter,  which 
seems  to  render  it  useful  for  the  tanning  of  light-coloured  leathers. 
It  is  employed  extensively  in  dyeing,  as  well  as  in  leather-dressing. 
In  the  sumach  tan-houses  at  Messrs.  Bevington's  we  saw  a  pile  of 
this  substance,  just  as  imported  from  Sicily,  in  cloth  bags  containing 
about  one  cwt.  each :  when  the  bags  are  opened,  the  sumach  appears 
as  a  fine  yellow  powder. 

The  manner  in  which  this  tanning  ingredient  is  forced  into  the 
pores  of  the  goat-skin  is  exceedingly  curious.  The  sumach  is  mixed 
with  water;  but  if  the  skins  were  immersed  indiscriminately  in  the 
solution,  or  even  laid  smoothly  one  on  another,  the  sumach  would  not 
act  equally  on  the  whole  surface.  To  produce  the  desired  equality 
of  action,  the  following  singular  plan  is  adopted: — The  wet  goat-skins 
are  taken  from  the  'pure,'  or  alkaline  solution,  and  sewn  up  by 
women  into  bags,  each  skin  forming  a  bag  with  the  grain  6ide  out- 
wards, and  having  no  opening  except  a  small  one  at  that  part  which 
had  formed  the  hind  shank  of  the  animal.  These  bags,  as  soon  as 
made,  are  thrown  into  a  vessel  of  water,  and  examined,  to  see  that 
they  are  well  sewn  up,  and  free  from  holes.  They  are  then  taken 
to  the  sumach-tub,  where  the  process  represented  in  Fig.  4  is 
carried  on.  A  large  shallow  circular  tub,  twelve  or  fifteen  feet  in 
diameter,  is  filled  with  hot  water  containing  a  little  sumach,  and  near 
it  is  a  smaller  vessel  containing  a  strong  solution  of  sumach  in  water. 
Two  men  and  a  boy,  standing  on  one  side  of  the  tub,  then  begin  to 
fill  the  bags  with  the  sumach-solution.  The  boy  takes  a  bag,  and 
inserts  into  its  mouth  the  stem  of  a  funnel,  the  mouth  of  which  is 
uppermost.     One  of  the  men  then  nearly  fills  the  bag,  through  the 
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funnel,  with  the  solution,  which  he  lades  from  the  smaller  tub.  The 
other  man  takes  the  bag  from  the  funnel,  and  by  a  peculiar  action  of 
the  breath  fills  with  wind  the  remaining  portion  of  the  interior,  and 
ties  up  the  mouth  with  string.  The  air  has  the  effect  of  distending 
the  bag  until  quite  free  from  wrinkles,  and  also  of  causing  it  to  float 
in  water.  All  the  bags,  after  being  thus  filled,  are  thrown  into  the 
large  vessel,  and  are  kept  there  about  three  hours,  occasionally  stirred 
and  moved  with  a  wooden  instrument.  The  effect  of  this  arrange- 
ment is,  that  the  solution  of  sumach  contained  within  each  bag  is 
enabled  to  exert  its  full  action  on  the  skin  in  an  equable  manner,  and 
to  penetrate  entirely  through  the  substance.  The  thickness  of  these 
goat-skins  is  so  very  much  less  than  that  of  the  hides  formerly  de- 
scribed as  being  tanned  by  oak-bark,  that  the  tanning  principle  of 
the  sumach,  aided  by  a  certain  temperature  in  the  skin  and  the  flo- 
tation, is  enabled  to  produce  its  effect  in  a  few  hours.  The  sumach- 
tubs  present  a  singular  appearance  when  three  or  four  dozen  in- 
flated goat-skins  are  floating  about  in  the  contained  liquor. 

Once  during  the  process  of  sumaching  the  skins  are  removed  from 
the  tub  and  placed  on  a  rack  or  perforated  bench  at  the  side  :  they  are 
heaped  one  on  another,  and  by  their  own  weight  press  all  the  sumach 
solution  through  the  pores.  Another  sumaching  and  another  pressing 
complete  the  operation. 

The  bags  are  next  removed  to  another  building,  where  the  seams 
are  loosened,  the  bags  opened,  and  the  sediment  remaining  from  the 
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sumach  removed  from  the  inside :  this  sediment,  which  often  consists 
principally  of  yellow. sand  nefariously  mixed  with  the  sumach  before 
it  leaves  Sicily,  is  of  no  further  use  in  leather-dressing,  and  is  taken 
away  to  be  used  as  manure.  The  goat-skins,  after  being  thoroughly 
washed,  are  laid  out  smooth  on  a  sloping  board,  and  '  struck,1  that  is, 
scraped  and  rubbed  out  as  smooth  as  possible.  In  this  smooth  state 
the  skins  are  hung  up  in  a  loft,  and  when  thoroughly  dried  they  are 
said  to  be  *  in  the  crust' 

The  skins  are  then  nearly  ready  for  the  process  of  dyeing.  It  is 
generally  known  that  most  morocco  leathers  present  beautiful  and 
vivid  colours,  and  to  produce  these  the  skins  have  to  undergo  a  very 
careful  process  of  dyeing.  The  drying  in  the  loft  has  had  the  effect  of 
shrivelling  the  skins  in  some  degree ;  to  obviate  which,  and  to  pre- 
pare them  for  the  reception  of  the  dye,  the  skins  are  wetted,  and 
4  struck  out,'  or  smoothed  again.  The  dye-house  presents  those  gene- 
ral features  which,  whether  the  substance  to  be  dyed  be  cloth  or 
leather,  are  observable  in  such  places.  At  Messrs.  Bevington's  the 
dye-house  contains  five  coppers  for  the  reception  of  hot-water  or  log- 
wood-solution ;  square  tanks  for  containing  the  dye ;  frames  whereon 
to  suspend  the  skins  in  various  solutions ;  and  other  similar  arrange- 
ments. As  many  of  the  ingredients  used  in  dyeing  are  costly,  and  as 
the  finished  leather  is  intended  to  be  seen  only  on  one  surface,  it  is 
customary  to  lay  two  skins  in  close  contact  before  dyeing,  so  that  the 
dye-liquor  may  not  be  wasted  by  acting  on  both  surfaces  of  each. 
The  dyeing  ingredients  employed,  the  number  of  immersions  which 
the  skins  undergo,  the  changes  in  the  solutions  to  which  the  skins  are 
exposed,  and  the  time  employed  in  the  various  parts  of  the  process, 
are  points  involving  much  practical  skill,  and  on  which  we  can  say 
but  little.  The  crimson,  the  scarlet,  the  purple,  the  indigo  morocco- 
leather,  all  require  particular  modes  of  treatment,  arising  from  the 
qualities  of  the  dyeing  ingredients  used. 

After  the  dyeing,  the  skins  undergo  two  or  three  processes  of 
rubbing,  which  seem  to  act  somewhat  on  the  principle  of  currying, 
by  giving  a  softness  and  pliability  to  the  leather.  This  is  especially 
the  case  in  the  finishing  process,  by  which  the  wrinkled  appearance  is 
given  to  the  material.  Every  one  knows  that  the  coloured  surface  of 
morocco  leather  has  the  appearance  of  having  been  indented  all  over 
by  an  instrument  sharp  enough  to  leave  permanent  depressions,  but  not 
so  sharp  as  to  cut  the  leather.     This  effect  is  produced  on  the  smooth 
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goat-skin  thus: — The  workman  lays  the  skin  on  a  sloping  bench, 
with  the  dyed  surface  uppermost,  and  rubs  it  forcibly  with  a  ball  made 
of  some  hard  wood,  such  as  box.  The  ball  is  about  the  size  of  a  small 
lemon,  and  has  on  its  surface  a  number  of  fine  parallel  grooves.  As 
the  ball  is  worked  over  the  leather  in  the  direction  of  these  grooves, 
it  leaves  permanent  marks  thereon,  and  thus  gives  rise  to  the  appear- 
ance which  distinguishes  morocco  from  all  other  kinds  of  leather.  No- 
thing can  exceed  the  beauty  and  flexibility  of  the  morocco  leather 
made  from  the  finest  goat-skins :  the  finishing  by  means  of  the  grooved 
ball  makes  the  leather  very  pliable,  while  the  nature  of  the  skin  itself 
gives  it  great  durability  and  toughness.  In  the  morocco  ware-room  at 
the  Neckinger  Mills  the  vivid  colours  displayed  show  also  that  this 
kind  of  leather  is  susceptible  of  receiving  a  beautiful  dye. 

We  have  before  stated  that  there  is  an  inferior  kind  of  morocco  lea- 
ther, made  of  sheep-skin.  This,  under  the  name  of  *  imitation  '  mo- 
rocco, is  largely  used  for  inferior  or  economical  purposes ;  and  though 
it  is  inferior  to  the  other  kind  in  suppleness  and  durability,  its  super- 
ficial appearance  is  very  nearly  equal :  indeed  it  is  to  this  latter  fact, 
combined  with  greater  cheapness,  that  we  may  attribute  its  extensive 
manufacture.  In  the  manufacture  of  morocco  leather  from  sheep- 
skins there  are  not  many  points  of  difference  from  the  analogous  manu- 
facture from  goat-skins ;  but  it  will  be  necessary  to  speak  briefly  of 
the  different  states  in  which  the  skins  come  into  the  hands  of  the 
leather-dresser. 

There  are  in  Bermondsey  about  twenty  or  thirty  manufacturers  called 
fellmongers,  whose  business  it  is  to  bring  sheep-skins  into  a  certain 
state  of  preparation  before  the  leather-dresser  commences  his  operations 
thereon.  The  skins  from  nearly  all  the  sheep  slaughtered  in  London 
are  conveyed  to  a  Skin- Market  in  the  western  part  of  Bermondsey, 
and  there  sold  by  factors  or  salesmen,  who  act  for  the  butchers,  to  the 
fellmongers.  The  skins  are  bought  and  sold  with  the  wool  on,  and 
the  labours  of  the  fell  monger  relate  to  the  separation  of  the  one  from 
the  other,  and  the  disposal  of  the  wool  to  the  woolstaplers,  most  of 
whom  live  also  in  Bermondsey,  and  the  *  pelts '  or  stripped  skins  to 
the  leather-dressers  and  the  parchment-makers.  The  trade  of  a  fell- 
monger  is  more  dirty  and  disagreeable  than  even  that  of  a  leather- 
dresser,  on  account  of  the  methods  necessary  to  be  adopted  for  the 
separation  of  the  wool  from  the  pelt  These  remarks,  so  far  as  the 
leather-dresser  is  concerned,  apply  only  to  sheep-skins ;  for  the  skins 
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of  the  goat,  the  kid,  the  buck,  the  doe,  and  one  or  two  other  kinds  of 
animals  which  have  a  hairy  rather  than  a  woolly  covering,  come  into 
his  hands  before  the  hair  has  been  removed ;  and  the  process  of  ( un- 
hairing '  is  then  effected. 

In  the  manufacture  of  sheep-skins  into  'imitation'  morocco,  and 
into  roan  leather,  a  routine-  of  operations  occurs  not  very  different  from 
that  sketched  above.  Both  kinds  are  prepared  by  sumach-tanning ; 
and  the  preparatory  and  subsequent  processes  are  for  the  most  part 
similar  to  those  necessary  for  goat-skin  morocco.  There  are,  however, 
one  or  two  points  of  difference  which  must  be  noticed.  The  skin  of 
the  sheep,  from  the  organization  which  promotes  the  rapid  growth  of 
wool,  contains  a  much  larger  amount  of  grease,  or  oleaginous  matter, 
than  the  skin  of  the  goat;  and  it  is  essential  that  this  be  removed 
before  the  tanning  principle  is  brought  to  act  upon  the  skin.  To  effect 
this,  the  skins,  shortly  before  being  placed  in  the  sumach-tan,  are  sub- 
jected to  the  action  of  a  hydrostatic  press,  which  by  a  pressure  of  many 
tons  forces  out  the  extraneous  matters  from  the  pores  of  the  skin. 
The  kind  of  leather  called  '  roan '  does  not  present  the  wrinkled  or 
grained  appearance  of  morocco  leather — a  difference  which  results  from 
the  different  mode  of  finishing  after  the  dyeing ;  the  grooved  balls  not 
being  used  for  the  roan  leathers. 

The  kind  of  sheep-skin  leather  called  *  skiver,'  used  for  common 
bookbinding,  hat-linings,  pocket-books,  work-box  covers,  and  other 
cheap  purposes,  deserves  notice  for  a  process  the  most  remarkable  in  a 
mechanical  point  of  view  which  the  Neckinger  establishment  presents ; 
we  mean  the  '  splitting '  of  a  skin  into  two  thinner  skins.  Thin  as  a 
sheep-skin  is,  and  supple  when  wetted,  it  might  be  thought  that  the 
operation  of  splitting  or  slicing  it  into  halves,  without  cutting  holes  in 
either,  would  be  an  impossible  task ;  yet  this  is  effected  with  the  utmost 
accuracy.  We  have  seen,  at  a  large  tannery  in  Bermondsey,  a  machine 
for  splitting  hides ;  but  the  small  thickness  of  a  sheep-skin  requires 
peculiar  arrangements  for  effecting  a  similar  bisection.  The  object 
aimed  at  in  this  operation  is  twofold,  viz.,  to  obtain  a  thin  kind  of 
leather  for  some  purposes  for  which  a  sheep-skin  in  the  natural  state 
would  be  too  thick,  and  to  obtain  a  quality  of  leather  which  would  be 
sold  at  a  lower  price  than  that  made  from  whole  skin.  The  principle  of 
the  machine  is  this : — Two  rollers,  ranged  horizontally  in  a  frame,  are 
made  to  rotate  in  opposite  directions,  the  vacancy  between  them  being 
only  just  sufficient  to  admit  a  soft  wetted  sheep-skin  or  pelt.     The  rota- 
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tion  of  the  rollers  causes  the  skins  to  be  drawn  slowly  between  them; 
but  it  cannot  do  so  without  encountering  the  blade  of  a  Tery  sharp 
knife,  which  has  a  reciprocating  horizontal  motion,  in  such  a  position 
as  to  cut  the  skin  into  two  thicknesses  as  it  passes  the  knife,  one-half 
passing  over,  and  the  other  under  the  blade.     A  most  ingenious  con- 


trivance is  adopted  for  yielding  to  any  inequalities  which  may  occur 
in  the  skin.  One  of  the  rollers  is  made  in  several  pieces,  so  adjusted 
that  in  passing  over  any  thickened  portions  of  the  skin  the  common 
aperture  between  the  rollers  is  widened  at  that  part.  It  is  one  of  the 
consequences  of  the  construction  of  the  machine,  that  one  of  the  semi- 
thicknesses  or  sections  of  the  skin  must  be  equable  and  level  in  every 
part,  while  any  inequalities  which  might  have  existed  in  the  original 
skin  will  be  thrown  into  the  other  section.  Either  section,  the  '  grain ' 
aide  or  the  '  flesh  '  side,  may  have  this  equable  thickness  given  to  it, 
according  to  the  mode  in  which  the  skin  is  adjusted  on  the  rollers;  and 
the  two  portions  may  have  various  ratios  given  to  their  thicknesses,  ac- 
cording to  the  position  of  the  vibrating  knife  opposite  the  opening 
between  the  rollers.  These  machines,  of  which  there  are  three  or  four 
in  the  Neckinger  factory,  were  patented  by  the  proprietors  several 
years  ago,  and  exhibit  very  beautiful  mechanical  arrangements.  A 
sheep-skin  of  the  usual  size  occupies  about  two  minutes  in  splitting, 
during    which  time  the  knife   makes  from  two  to   three  thousand 
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vibratory  motions  to  and  fro,  cutting  a  minute  portion  of  the  skin  at 
each  movement.  Fig.  6  represents  a  sheep-skin,  undergoing  the  pro- 
cess of  splitting  in  one  of  these  machines. 

As  the  thin  '  skivers '  are  more  readily  acted  on  by  the  sumach-tan 
than  the  thicker  goat-skins,  they  are  not  sewn  up  into  bags  like  the 
latter,  but  are  immersed  in  the  sumach-tub  in  an  open  state,  and  are 
tanned  in  a  very  short  space  of  time.  The  subsequent  operations  re- 
quire less  delicacy  than  in  the  preparation  of  morocco  leather,  and  do 
not  call  for  much  remark. 

Among  the  varieties  of  leather  tanned  with  sumach  is  the  '  enamelled 
leather,'  now  occasionally  employed  for  ladies'  shoes.  This  is  made  of 
seal-skin  or  thin  calf-skin,  coated,  after  tanning,  with  a  peculiar  kind 
of  varnish  or  japan  capable  of  yielding  a  brilliant  gloss. 

3.  Leather  prepared  with  Alum. — The  technical  name  of  *  tawing ' 
is  frequently  applied  to  the  general  routine  of  operations  whereby 
alumed  leather  is  produced.  This  variety  of  leather  is  in  many  cases 
left  white  or  undyed,  and  has  a  peculiar  softness  when  finished.  The 
skins  which  undergo  the  process  of  '  tawing '  are  those  of  the  kid,  the 
sheep,  and  the  lamb ;  the  first-named  of  which  yield  the  well-known 

*  kid  leather '  of  which  gloves  and  ladies'  shoes  are  made ;  while  the 
white  leather  made  from  sheep-skin  is  used  for  lining  shoes  and  other 
inferior  purposes.  The  cheap  kid  gloves  which  are  displayed  in  the 
shop- window  of  the  hosier  are  generally  made  from  lamb-skin,  and  may 
be  considered  as  an  *  imitation '  kid. 

The  kid-skins  which  form  the  staple  of  this  branch  of  the  manufac- 
ture are  brought  from  Italy :  they  are  very  small  in  size,  and  have  the 
hair  on.  The  first  operation  to  which  they  are  subjected  is  steeping 
for  the  space  of  three  days,  by  which  they  become  soaked  and  softened : 
they  arc  then  *  broken '  on  the  flesh  side,  a  process  resembling  that  to 
which  goat-skins  are  subjected :  the  skin  is  laid  on  a  beam  or  convex 
bench,  with  the  flesh  side  uppermost,  and  is  then  scraped :  this  seems 
to  facilitate  the  action  of  the  lime  in  the  next  process.     After  the 

*  breaking,'  the  kid-skin  is  immersed  in  lime-water  in  a  pit  for  about 
fourteen  or  sixteen  days,  by  which  the  hair  becomes  in  some  measure 
loosened  from  the  pelt ;  and  at  the  end  of  this  period  the  operation  of 

*  unhairing '  is  effected  in  the  same  manner  as  for  goat-skins.  In  a  few 
days  after  this  process  the  skin  is  '  fleshed,'  to  procure  a  clean  surface 
on  the  inner  side,  and  after  this  the  pores  are  opened  and  the  lime 
'killed'  (to  use  a  technical  term).  This  opening  of  the  pores  is 
effected  not  by  the  alkaline  solution  called  the  '  pure,'  as  in  goat-skin 
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dressing,  but  by  steeping  the  skin  in  a  solution  or  *  drench  *  of  bran 
and  water.  When  this  is  effected,  the  skin  is  laid  down  on  the  *  beam  * 
with  the  grain-side  uppermost,  and  '  struck,'  or  forcibly  worked  with 
a  knife,  whereby  the  impurities  are  worked  out  from  within  the  pores. 
After  a  further  steeping  for  a  day  or  two  in  bran  and  water,  the  skin  is 
in  a  state  to  undergo  that  process  which  constitutes  the  principal  dif- 
ference between  sumached  leather  and  alumed  leather.  Instead  of  being 
sewn  up  into  bags  filled  with  sumach  liquor,  and  immersed  in  a  tub  of 
hot  water,-  the  skins  are  put  into  a  kind  of  barrel  called  a  *  roundabout  :* 
this  barrel  has  a  door  or  opening  in  one  part  of  its  curved  surface, 
through  which  the  skins  are  placed ;  and  when  the  water  and  ingre- 
dients are  added,  the  door  is  closed,  and  the  barrel  made  to  rotate 
rapidly.  The  effect  of  the  rotation  is  to  cause  the  impregnated  liquor 
to  act  intimately  on  every  part  of  the  skin.  The  substances  placed  in 
the  barrel  to  act  on  this  skin  are,  for  the  commoner  kinds  of  leather^ 
alum  and  salt ;  and  for  the  better  kinds,  alum,  salt,  flour,  and  yolk  of 
eggs :  these  latter  ingredients  are  for  the  most  part  absorbed  into  the 
substance  of  the  finer  kid  leathers,  and  seem  to  have  the  effect  of  im- 
parting that  beautiful  softness  and  plumpness  which  such  leather  pre- 
sents. About  twelve  pounds  of  alum  and  a  little  more  of  common  salt 
are  sufficient  for  about  two  hundred  skins.  Sometimes  the  skins  are 
not  put  into  the  '  roundabout,'  but  are  merely  steeped  in  the  solution 
in  an  open  tub  :  whether  the  one  or  the  other  plan  be  adopted,  how- 
ever, a  period  of  five  minutes  is  sufficient  to  produce  the  effect.  In 
that  part  of  the  'tawing'  process  wherein  eggs  are  employed,  the 
eggs  are  broken,  in  the  proportion  of  one  to  each  skin,  and  the  yolks 
only  are  mixed  with  water  and  a  little  meal  in  a  tub  :  the  skins  are 
then  introduced,  and  are  trampled  by  the  naked  feet  of  a  man  until 
the  egg  has  been  thoroughly  imbibed.  The  eggs  employed  for  this 
process  are  imported  from  France:  sixty  or  seventy  thousand  are 
purchased  for  the  Neckinger  factory  every  spring,  and  are  preserved 
in  lime-water  till  wanted,  a  mode  by  which  they  may  be  kept  perfectly 
sweet  for  two  years. 

The  tawed  skins,  after  being  hung  up  in  a  loft  to  dry,  are  stretched 
out,  smoothed,  and  softened,  by  the  process  of  *  staking,'  represented 
in  Fig.  7.  In  one  of  the  upper  rooms  of  the  establishment  are 
a  number  of  wooden  blocks,  having'  at  the  upper  end  a  steel  instru- 
ment, shaped  somewhat  like  a  cheese-cutter,  but  not  having  a  very 
sharp  edge.  Over  the  semicircular  edge  of  this  instrument  each  skin 
is  drawn  very  forcibly,  the  workman  holding  it  in  both  hands,  and 
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scraping  the  surface  in  various  directions  on  the  steel  edge.  This  has 
the  effect  of  stretching  out  the  skin  to  its  full  extent,  and  of  removing 
all  the  rigidity  and  stiffness  which  it  had  acquired  in  the  previous 
processes.  This  is,  indeed,  one  of  the  many  processes  of  violent  rub- 
Ding,  scraping,  or  friction  to  which  every  kind  of  leather  is  more  or 
less  subject  in  the  progress  of  manufacture;  but  in  this  instance  the 
rubbing  is  effected  when  the  leather  is  nearly  in  a  dry  state. 

For  the  production  of  *  imitation '  kid  leathers  the  skin  of  lambs  is 
employed ;  and  for  this  purpose  Iamb-skins  are  imported  from  the 
shores  of  the  Mediterranean.  They  are  imported  with  the  wool  yet 
on  them,  and  as  this  wool  is  valuable,  the  leather -manufacturer  care- 
fully removes  this  before  the  operations  on  the  pelt  commence.  The 
wool  is  of  a  quality  which  would  be  greatly  injured  by  the  contact  of 
lime ;  and  therefore  a  kind  of  natural  fermentation  is  brought  about 
as  a  means  of  loosening  the  wool  from  the  pelt.  At  the  Neckinger  esta- 
blishment, one  of  the  buildings  presents,  on  the  ground-floor,  a  flight 
of  stone  steps  leading  down  to  a  range  of  subterranean  vaults,  or  close- 
rooms,  into  which  the  lamb-skins  are  introduced,  in  a  wet  state,  after 
having  been  steeped  in  water,  '  broken '  on  the  flesh  side,  and  drained. 
The  temperature  of  these  rooms  is  nearly  the  same  all  the  year  round — 
a  result  obtained  by  having  them  excluded  as  much  as  possible  from  the 
variations  of  external  temperature;    and  the  result  is  that  the  skins 
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undergo  a  kind  of  putrefactive  or  fermenting  process,  by  which  the 
wool  becomes  loosened  from  the  pelt  During  this  chemical  change, 
ammonia  is  evolved  in  great  abundance :  the  odour  is  strong  and  dis- 
agreeable :  a  lighted  candle,  if  introduced,  woulA  be  instantly  ex- 
tinguished; and  injurious  effects  would  be  experienced  by  a  person 
remaining  long  in  one  of  the  rooms.  Each  room  is  about  ten  feet 
square,  and  is  provided  with  rails  and  bars  whereon  to  hang  the  lamb- 
skins. The  doors  from  all  the  rooms  open  into  one  common  passage  or 
vault,  and  are  kept  close  except  when  the  skins  are  inspected.  It  is  a 
point  of  much  nicety  to  determine  when  the  fermentation  has  proceeded 
to  such  an  extent  as  to  loosen  the  wool  from  the  pelt ;  for  if  it  be  allowed 
to  proceed  beyond  that  stage,  the  pelt  itself  would  become  injured. 

When  the  fermentation  is  completed,  generally  in  about  five  days, 
the  skins  are  removed  to  a  beam  and  there  '  slimed,'  that  is,  scraped  on 
the  flesh  side  to  remove  a  slimy  substance  which  exudes  from  the  pores. 
The  wool  is  then  taken  off,  cleaned,  and  sold  to  the  hatters  for  making 
the  bodies  of  common  hats.  The  stripped  pelts  are  steeped  in  lime- 
water  for  about  a  week,  to  *  kill '  the  grease,  and  are  next  *  fleshed '  on 
the  beam.  After  being  placed  in  a  '  drench,'  or  solution  of  sour  bran, 
for  some  days,  to  remove  the  lime  and  open  the  pores,  the  skins  are 
alumed  and  subjected  to  nearly  the  same  processes  as  the  true  kid-skins. 
These  Mediterranean  lamb-skins  do  not  in  general  measure  more  than 
about  twenty  inches  by  twelve ;  and  each  one  furnishes  leather  for  two 
pairs  of  small  gloves.  These  kinds  of  leather  generally  leave  the 
leather-dresser  in  a  white  state;  but  undergo  a  process  of  dyeing, 
softening,  *  striking,'  &c,  before  being  cut  up  into  gloves. 

There  are  a  few  other  kinds  of  skins  prepared  by  aluming,  but  the 
general  routine  of  processes  is  pretty  much  the  same  as  herein  described. 

4.  Leather  prepared  with  Oil. — The  '  killing '  of  the  animal  quality 
of  skins  (if  we  may  use  such  an  expression),  whereby  the  skins  are 
converted  into  leather,  seems  to  consist  in  forcing  out  from  the  pores 
some  albuminous  substance,  and  replacing  it  with  a  substance  of  another 
kind.  Thus,  in  tanning  hides,  the  tannin  penetrates  into  the  substance 
of  the  skin  and  combines  therewith ;  in  sumaching,  the  larger  portion 
of  the  sumach  does  the  same  thing ;  so  do  vthe  alum,  salt,  egg9  and 
meal  in  tawed  leather ;  and  lastly,  so  does  the  oil  in  the  kind  of  leather 
now  to  be  noticed. 

That  variety  of  leather  called  chamois,  chammy,  shammy,  shammoy, 
ahamoy,  or  shamoyed  (for  the  name  is  spelt  in  all  these  different 
ways),  which  is  the  characteristic  of  oil-leathers  generally,  was  origi* 
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nally  a  beautifully  soft  leather  prepared  from  the  skin  of  the  chamois 
goat     A  similar  mode  of  manufacture  is  now  adopted  for  sheep  and 
other  skins,  but  the  name  of  chamois,  modified  in  the  spelling  to  a 
strange  degree,  is  still  applied  to  the  leather  produced.     Mr.  Aikin, 
in  one  of  his  lectures  before  the  Society  of  Arts,  made  the  following 
statement  in  reference  to  shamoyed  leather : — "  Till  a  few  years  ago, 
there  was  an  immense  quantity  of  the  skins  of  sheep,  goats,  and  deer 
shamoyed  in  England.     Breeches  of  this  article,  either  white  or  dyed, 
were  commonly  worn  by  persons  whose  occupations  or  amusements 
led  them  to  be  much  on  horseback.     They  were  worn  by  most  of  the 
cavalry  of  Europe ;  and  the  English  shamoyed  leather  being  of  ex- 
traordinary good  quality,  was   employed  in   clothing,  not   only  our 
troops,  but  the  cavalry  of  Prussia,  Austria,  and  most  of  the  other 
German  states.     In  the  campaigns  in  Spain  during  the  last  war,  it 
was  discovered  by  the  British  commander  that  the  health  of  the  horse- 
soldiers  was  seriously  affected  in  wet  weather  by  the  leather  that  they 
wore,  which,  fitting   close   to   the   skin    and   being   long  in  drying, 
chilled  the  men  and  rendered  them  liable  to  rheumatism  and  other 
diseases.      Woollen  cloth   was  accordingly  substituted;    and  the  ex- 
ample having  been   followed  by  Austria  and  Prussia,  this  change  has 
occasioned  a  great  decline  in  that  branch  of  the  English  leather-trade." 
The  shamoy  leather,  whether  of  the  superior  kind  just  alluded  to,  or 
of  that  more  humble  description  known  as  *  wash-leather,'  is  prepared 
nearly  as  follows : — The  deer  and  sheep  skins  undergo  the  earlier  stages 
of  preparation  nearly  in  the  same  manner  as  for  other  kinds  of  leather, 
such  as  washing,  liming,  beaming,  &c.     It  must  be  remarked,  however, 
that  the  inferior  or  thinner  kinds  are  generally  made  of  split  skins,  the 
more  irregular  of  the  two  halves,  generally  the  flesh  side,  being  used 
for  this  purpose ;  the  other  half  being  alumed  or  tawed  for  *  skiver' 
leather.     In  general,  oil-leathers  have  the  '  grain '  surface  of  the  skin 
entirely  removed  before  any  oil  is  applied ;  as  this  removal  not  only 
affords  a  much  softer  surface,  but  greatly  increases  the  extensibility  of 
the  leather,  which  still  remains  sufficiently  strong  and  elastic  for  the 
purposes  to  which  it  is  applied.    This  '  frizing,*  or  removal  of  the  grain, 
is  effected  either  by  the  edge  of  a  round  knife  or  a  rubber  of  pumice- 
stone. 

The  lime  and  other  obstructions  to  the  porosity  of  the  skin  having 
been  removed  by  steeping  in  sour  bran  and  water,  the  skins  are  wrung 
or  pressed  as  dry  as  possible,  and  are  then  ready  for  the  reception  of 
the  oil.     This  is  forced  into  the  pores  in  a  curious  manner.     In  one  of 
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the  buildings    of  Messrs.  Bevington'a  establishment   are    two   pairs 
of    '  Ail  ling -a  locks,'     such    as     are     represented     in    Fig.    8,    and 


ci  Fulling-Stocki.- 

somewhat  resembling  those  used  in  the  woollen  manufacture.  Each 
pair  consists  of  two  stocks,  which  may  he  likened  to  heavy  wooden 
hammers ;  the  head,  covered  with  copper,  being  attached  to  a  long 
beam  or  handle  lying  in  an  inclined  position.  Near  the  lower  end  of 
each  a  wheel  revolves,  by  which  the  hammer  is  in  turn  lifted  up  and 
let  fall  again,  through  a  space  of  about  a  foot.  The  fulling-stocks 
work  in  a  kind  of  trough,  so  that  any  substances  which  may  be  placed 
in  the  bottom  of  the  trough  receive  a  blow  from  each  stock  every 
time  it  descends.  The  upper  or  handle  end  of  each  stock  is  so  adjusted 
as  to  work  on  a  pivot  or  axis. 

Into  the  trough  connected  with  these  fulling-stocks  the  leather  is 
placed ;  the  stocks  are  set  in  action  ;  and  the  leather  is  beaten  alter- 
nately by  one  and  the  other  until  rendered  as  dry  as  possible.  Cod- 
oil  is  then  poured  on  the  skins  in  the  fulling-machine,  and  this  is 
forcibly  driven  into  the  pores  of  the  skins  by  another  lengthened  beat- 
ing with  the  stocks.  The  trough  is  so  formed  in  an  arc  or  curve,  that 
as  the  stocks  beat  the  skins,  the  latter  become  turned  gradually  over 
and  over,  whereby  every  part  of  each  is  exposed  to  the  operation. 
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When  the  oil  is  beaten  in,  the  skins  are  removed,  shaken  out  flat,  hung 
out  in  the  air  to  dry,  again  put  into  the  fulling-mill,  supplied  with 
fresh  oil,  and  subjected  to  a  renewed  fulling  with  the  stocks.  Again 
and  again  is  this  repeated ;  oil  being  poured  on  the  skins  in  small 
quantity,  and  then  beaten  into  the  pores  by  means  of  the  stocks?.  This 
occurs  as  many  as  eight  or  nine  times,  oil  being  added  each  time,  and 
well  beaten  in,  until  two  or  three  gallons  of  oil  have  been  imbibed  by 
one  hundred  skins. 

When  the  oil  is  thus  forced  into  the  heart  of  the  skins,  they  are 
placed  in  large  tuba,  where  they  undergo  a  kind  of  fermenting  pro- 
cess, by  which  a  more  intimate  action  of  the  oil  upoi»  the  fibres  seems 
to  be  induced.  These  tubs  are  placed  in  one  of  the  lower  buildings 
near  the  fulling-stocks ;  and  from  them  the  skins,  now  converted  into 
shamoy  leather,  are  removed,  to  be  immersed  in  a  weak  solution  of 
potash,  as  a  means  of  removing  whatever  excess  of  oil  may  have 
remained  in  the  leather.  After  being  hung  up  to  dry  in  the  open 
•  air,  the  leather  is  finished. 

Thus  have  we  endeavoured  to  give  an  outline  of  a  manufacture  which 
is  supposed  to  rank  fourth  in  the  kingdom,  being  only  excelled  in  im- 
portance by  those  of  cotton,  wool,  and  iron.  The  quantity  of  hides  and 
skins  converted  into  leather  yearly  in  England  is  almost  incredibly 
large ;  at  Messrs.  Bevington's  establishment  alone  there  are  about  two 
hundred  and  fifty  thousand  skins  annually  converted  into  leather  by  the 
aluming  or  tawing  process,  two  hundred  and  twenty  thousand  by  the 
sumach-tanning  process,  as  well  as  a  small  number  by  the  oil-dressing 
process.  This  circumstance  marks  the  importance  and  extent  of  the 
leather-manufactiire,  respecting  which  Dr.  Campbell,  in  his  *  Polit  ical 
State  of  Great  Britain,'  makes  the  following  apposite  remark : — "  If 
we  look  abroad  on  the  instruments  of  husbandry,  on  the  implements 
used  in  most  mechanic  trades,  on  the  structure  of  a  multitude  of  en- 
gines and  machines ;  or  if  we  contemplate  at  home  the  necessary  parts 
of  our  clothing — shoes,  boots,  and  gloves — or  the  furniture  of  our 
houses,  the  books  on  our  shelves,  the  harness  of  our  horses,  and  even 
the  substance  of  our  carriages, — what  do  we  see  but  instances  of  human 
industry  exerted  upon  leather?  What  an  aptitude  has  this  single  ma- 
terial in  a  variety  of  circumstances  for  the  relief  of  our  necessities,  and 
supplying  conveniences  in  every  state  and  stage  of  life  ?  Without  it, 
or  even  without  it  in  the  plenty  we  have  it,  to  what  difficulties  should 
we  be  exposed !" 


I 


1S7 


IX.— A  DAY  AT  A  SOAP  AND  CANDLE  FACTORY. 


If  the  reader  will  ramble  some  fine  morning  to  that  little  green  oasis 
in  the  great  world  of  London — the  Temple  Gardens,  and  glance  across 
the  river,  he  will  see  immediately  opposite  to  him  a  tall,  black,  bulky 
chimney,  distinguishable  from  those  which  surround  it  by  its  large  di- 
mensions, and  sending  up  its  contribution  to  the  smoky  atmosphere  of 
the  metropolis.  This  chimney,  and  the  buildings  with  which  it  is 
connected,  point  out  the  spot  to  which  our  attention  will  be  next  di- 
rected. It  is  true,  the  buildings  present  few  of  those  attractions  per- 
taining to  "  river  scenery,"  nor  do  they  add  much  to  the  famed  beau- 
ties of  the  "  banks  of  the  Thames ;"  but  they  furnish  an  indication — 
one  among  many— of  the  commercial  features  of  the  metropolis,  which 
are  by  no  means  devoid  of  interest. 

We  must  quit  the  Temple  Gardens,  and  cross  Blackfriars  Bridge  to 
the  Surrey  side  of  the  water,  in  order  to  reach  the  spot  in  question, 
The  "  way  to  wealth  "  in  London  is  generally  through  some  narrow, 
dirty,  dark,  and  crowded  street,  bounded  on  either  side  by  ranges  of 
factories,  warehouses,  or  wharfs  ;  with  waggons  and  porters  and  cranes 
and  bales  of  goods  meeting  the  eye  at  every  few  steps.  A  street 
called  Upper  Ground  Street,  leading  westward  from  Blackfriars  Road  at 
a  short  distance  from  the  river,  although  it  may  not  have  a  distin- 
guished character  as  a  "  way  to  wealth,"  is  certainly  both  narrow  and 
dirty,  and  leads  to  many  large  factories  and  warehouses,  most  of  which 
re  situated  in  a  part  of  the  line  called  the  Commercial  Road,  forming 
the  communication  between  Upper  Ground  Street  and  the  Waterloo 
Bridge  Road.  Among  these  factories  on  the  northern  side  of  the 
Commercial  Road,  and  occupying  the  space  between  it  and  the  river, 
is  the  one  to  which  our  attention  will  be  here  directed,  viz.  the  Soap- 
Works  of  Messrs.  Hawes. 

This  factory  occupies  the  site  where  Queen  Elizabeth's  Barge-House 
formerly  stood ;  a  building  wherein  the  6tate  barge  of  those  times  ap- 
pears to  have  been  kept,  and  to  have  undergone  the  necessary  repairs. 
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A  creek  or  dock  of  some  kind  or  other  existed,  into  which  the  state 
barge  was  brought,  but  of  which  no  vestiges  now  remain.  A  narrow 
pathway  or  passage  leads  down  on  the  eastern  side  of  the  factory  to 
the  water's  edge,  and  is  known  as  '  Old  Barge-House  Stairs.'  In  the 
old  maps  of  London,  the  '  Old  Barge-House '  is  indicated  as  existing 
on  this  spot ;  but  about  a  century  ago  the  house  ceased  to  be  named, 
and  we  then  find  '  Old  Barge-House  Stairs '  indicated.  After  the 
barge-house  was  removed,  a  glass-factory  was  established  here ;  but 
about  seventy  or  eighty  years  since  the  manufacture  of  soap  was  com- 
menced at  this  spot. 

On  entering  the  outer  gates  of  the  factory,  we  find  ourselves  in  an 
open  court,  with  a  dwelling-house  immediately  on  the  left,  a  range  of 
low  buildings  on  the  right,  a  counting-house  and  offices  nearly  in  front, 
and  adjacent  to  the  latter  the  entrance  to  the  main  buildings  of  the  fac- 
tory. In  the  open  court  may  generally  be  seen  waggons  and  carts, 
laden  either  with  the  raw  materials  from  whence  soap  and  candles  are 
to  be  made,  or  with  the  manufactured  articles  about  to  leave  the  pre- 
mises. Of  the  offices  and  counting-house  we  need  say  nothing ;  they 
contain  the  usual  arrangements  for  the  partners  and  clerks  in  the  esta- 
blishment. Contiguous  to  these  offices  is  a  small  laboratory  fitted  up 
with  a  furnace,  a  sand-bath,  a  distilling  apparatus,  and  other  conveni- 
ences for  conducting  the  chemical  analysis  of  soap,  and  for  making  ex- 
periments incidental  to  the  manufacture.  The  manufacture  of  soap  is 
conducted  in  the  warehouses  westward  and  northward  of  the  offices ; 
the  candle  department  eastward ;  and  we  will  glance  first  through  the 
former,  and  afterwards  through  the  latter. 

The  building  in  which  the  main  operations  of  the  soap  manufacture 
are  carried  on,  and  which  is  represented  in  our  frontispiece,  covers  a 
large  area  of  ground,  and  is  nearly  filled  with  coppers  and  vessels  of 
considerable  dimensions.  It  is  technically  known  in  the  factory  as  the 
*  Copper-side ;'  but  we  shall  perhaps  be  better  understood  if  we  term 
it  the  '  boiling-house.'  As  we  pass  along  the  central  avenue  of  this 
building  from  south  to  north,  we  have  on  the  right  hand  a  range  of 
coppers  or  boilers,  nearly  a  dozen  in  number,  and  averaging  about 
eight  or  ten  feet  in  diameter,  the  height  being  between  four  and  five. 
These  coppers  are  filled  with  soap  or  the  materials  for  its  formation, 
in  various  stages  of  progress.  In  one  the  soap  is  nearly  in  a  finished 
state,  and  is  about  to  be  removed ;  in  another,  the  ingredients  are  boil- 
ing, and  sending  up  a  profuse  volume  of  steam ;  into  a  third  a  supply 
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of  alkaline  liquor  is  being  conducted,  from  vats  wherein  it  is  prepared ; 
from  a  fourth  the  spent  ley  or  liquor  is  being  pumped,  after  having 
imparted  its  alkaline  property  to  the  soap ;  some  are  for  '  mottled ' 
soap,  some  for  *  yellow,'  some  for  '  white  '  or  *  curd '  soap.  According 
to  the  time  when  the  '  boiling-house '  is  visited,  so  will  these  opera- 
tions vary,  but  in  general  the  contents  of  the  coppers  show  the  soap  in 
many  different  degrees  of  formation.  These  coppers,  as  in  many  other 
instances,  are  oddly  termed,  for  they  are  in  reality  iron  vessels  sur- 
rounded with  brick.  No  flues  or  fires  of  any  kind  are  connected  with 
them ;  the  boilers  being  heated  by  steam,  constantly  passing  from  a  large 
boiler  which  supplies  all  these  vessels,  and  which  is  situated  in  another 
part  of  the  factory.  The  introduction  of  the  method  of  heating  by 
steam  instead  of  fire,  in  soap-factories,  sugar-refineries,  and  other  esta- 
blishments, is  one  of  the  most  important  improvements  of  modern 
times ;  economizing  space  and  fuel,  maintaining  an  equable  tempera- 
ture, and  lessening  the  liability  to  accidents  by  fire.  In  each  copper 
is  a  pump,  for  removing  the  spent  ley  at  a  particular  period  in  the 
process. 

Along  the  left  hand  of  the  avenue,  through  the  boiling-house  and 
opposite  the  boilers,  is  a  row  of  alkali  vats,  in  which  the  alkali  is 
brought  into  a  purified  and  liquid  state.  The  alkali  employed  in  soap- 
making,  and  which  is  a  crude  carbonate  of  soda  or  of  potash,  is  brought 
to  the  factory  as  a  dry  greyish  powder ;  but  before  it  can  be  used  in 
the  manufacture,  the  carbonic  acid  must  be  removed  from  the  alkali, 
leaving  the  latter  in  a  caustic  state.  This  we  shall  explain  further  on  ; 
but  we  here  merely  observe,  that  the  vats  in  which  this  purification 
takes  place  arc  situated  a  few  feet  to  the  left  of  the  boiling-coppers, 
and  that  a  shoot  or  trough  conducts  the  liquid  alkali  from  the  vats  to 
the  coppers. 

Adjoining  the  boiling-house  on  the  left  is  a  passage  leading  down  to 
the  river,  through  which  is  conveyed  the  carbonate  of  lime  resulting 
from  the  purification  of  the  alkalis,  a  residuum  which  is  extensively 
used  as  a  manure  on  stiff  lands,  and  of  which  a  considerable  quantity 
has  been  shipped  to  the  West  Indies  since  the  abolition  of  slavery.  Its 
beneficial  effect  is  much  increased  by  the  small  quantity  of  alkali  and 
salt  which  it  contains ;  and  very  interesting  accounts  have  been  pub- 
lished at  various  times,  exhibiting  the  effect  of  this  manure  on  parti- 
cular plants.  On  the  right  of  the  boiling-house,  and  communicating 
with  it  by  a  door,  is  the '  frame-room,'  to  which  the  soap  is  conveyed 
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after  being  made ;  the  name  of  frame  being  given  to  the  vessel  or 
receptacle  into  which  the  made  soap  is  poured,  and  in  which  it  remains 
till  cold.  The  frame-room  is  full  of  these  receptacles,  nearly  a  hun- 
dred and  fifty  in  number,  lying  in  ranks  or  rows  side  by  side,  and  the 
rows  opposite  each  other.  In  walking  between  these  rows  of  frames, 
we  see  in  one  place  a  man  filling  a  frame  with  liquid  soap ;  in  another, 
men  taking  a  frame  to  pieces  after  the  solidifying  of  the  soap ;  in  a 
third,  other  men  cutting  up  a  mass  of  hardened  soap  into  slabs. 

Near  the  frame- room  is  a  range  of  ware-rooms,  in  which  the  slabs  of 
soap  are  cut  up  into  bars,  and  then  piled  up  in  tiers,  like  bricks  in  a 
wall.  If  "  cleanliness  is  next  to  godliness,"  according  to  the  old  adage, 
we  ought  to  have  very  pleasant  thoughts  while  passing  between  these 
walls  of  soap — here  'mottled* — there  'yellow* — in  another  part 
*  curd,' and  so  on ;  but  the  truth  is,  that  the  odour  from  such  a  mass 
of  soap,  and  the  unavoidable  absence  of  cleanliness  in  the  manufacture, 
somewhat  disturb  the  pleasure  of  contemplating  the  ulterior  purpose 
to  which  the  soap  is  to  be  applied. 

In  other  parts  of  the  factory  are  placed  the  boiling-house  for  soft- 
soap,  and  warehouses  connected  with  it.  The  soft-soap  copper  is 
heated  and  managed  in  the  same  manner  as  the  coppers  for  the  hard 
soaps,  and  holds  fourteen  or  fifteen  thousand  pounds  of  soap.  As  this 
kind  of  soap  i9  not  of  such  consistence  as  to  enable  it  to  be  cut  into 
slabs  or  bars,  it  is  packed  in  barrels  and  sent  from  the  factory  in  a 
pasty  or  semi-fluid  state.  In  connection  with  this  part  of  the  factory, 
too,  are  six  or  eight  vats  for  decarbonizing  and  purifying  the  carbo  • 
nate  of  potash  used  as  the  alkali  for  soft  soap.  Some  factories  are 
built  on  such  a  regular  plan,  that  the  visitor  retains  a  clear  notion  of 
the  relative  positions  of  the  several  parts  ;  but  in  the  present  case  the 
connecting  doors,  passages,  and  stories,  between  one  part  of  the  factory 
and  another,  are  so  tortuous  and  perplexing,  that  we  cannot  be  pn  - 
perly  topographical  in  our  details.  We  can  only  say,  therefore,  ii.  re- 
spect of  other  parts  of  the  soap  department,  that  in  one  place  is  n  store- 
room or  warehouse  for  tallow;  in  another,  a  similar  depository  f--r  ■ 
kalis;  in  a  third,  for  resin  (an  important  ingredient  in  v.-l-nw  -■  -up) ; 
in  V  fourth,  for  oil ;  in  another  for  'kitchen-stuff,'  an  ii  a  ^client  in 
the  commoner  kinds  of  soap.  There  is  one  room  in  which  barrels  of 
palm-oil  are  kept,  and  in  which  the  oil — solid  in  our  climate — is  melted 
out  of  the  cask  through  the  bung-hole  by  means  of  steam.  In  another 
spot  the  oil  thus  melted  is  purified  and  bleached,  and  brought  into  a 
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state  fit  for  the  soap  manufacture.  Other  rooms,  or  portions  of  rooms, 
are  devoted  to  various  subsidiary  processes  relating  to  the  soap  manu- 
facture, but  to  which  no  particular  notice  need  here  be  paid. 

After  having  visited  the  various  portions  of  the  soap  department, 
we  glanced  through  the  candle  department,  which,  although  much  less 
considerable  in  size,  presents  many  ingenious  arrangements  and  many 
curious  applications  of  the  division  of  labour.  The  principal  room  in 
this  department  is  that  in  which  the  *  dip '  or  '  store '  candles  are  made, 
and  which  we  may  perhaps  term  the  '  dipping-room.'  This  is,  to  the 
eye  of  a  stranger,  the  most  singular-looking  room  in  the  factory.  It  is 
of  considerable  height,  having  two  stories  or  floors,  one  extending  over 
the  bottom  in  the  usual  way,  and  the  other  forming  a  kind  of  gallery 
round  the  four  sides,  at  the  height  of  about  twelve  feet  from  the  floor. 
An  inclined  plane  leads  down  from  the  gallery  at  one  end  to  the  floor 
at  the  other,  consisting  of  a  platform  with  ledges  of  wood  at  distances 
of  about  a  foot  asunder,  forming  a  kind  of  an  apology  for  a  flight  of 
stairs  :  it  is,  indeed,  a  kind  of  staircase,  such  as  is  used  by  ship-builders 
to  ascend  the  sides  of  a  ship,  and  is  adapted  by  the  smallness  of  its 
angle  of  elevation  for  the  ascent  of  persons  carrying  loads.  The 
floor  or  ground  of  the  room  is  devoted  to  the  manufacture  of  the  can- 
dles, and  the  gallery  to  some  subsequent  operations.  Along  the  middle 
of  the  floor  is  a  row  of  cisterns,  filled  with  tallow  in  a  hot  and  melted 
state,  which  is  kept  at  a  proper  temperature.  Around  the  room  on  all 
four  sides,  and  distant  a  few  feet  from  the  cisterns,  are  reservoirs  or 
vessels  of  melted  tallow,  filled  from  the  central  cisterns,  and  consumed 
in  the  process  of  making  candles.  Between  and  above  are  candles,  or 
the  skeletons  of  candles,  hanging  in  thousands — some  having  had  only 
a  single  garment  of  tallow  to  cover  the  nakedness  of  the  wicks ;  some 
more  plentifully  coated;  and  some  nearly  in  a  finished  state.  On 
three  sides  of  the  room  men  are  making  candles  by  the  aid  of  the  ma- 
chines which  we  shall  speak  of  by  and  by ;  while  in  other  parts  of 
the  room  other  men  are  '  dipping  '  according  to  the  method  in  use  be- 
fore the  invention  of  the  machines.  In  one  place  a  man  is  replenish- 
ing the  supply  of  hot  tallow  in  his  dipping  cistern,  from  the  cisterns  in 
the  middle  of  the  room ;  in  another,  is  a  boy  removing  the  made  can- 
dles from  the  machines,  and  fitting  on  a  new  supply  of  wicks ;  while 
other  men  and  boys  are  busied  in  various  parts  of  the  manufacture. 

On  ascending  the  inclined  plane  to  the  gallery,  we  see  near  the  outer 
edge  of  the  gallery  candles  hanging  on  sticks;  and  round  the  gallery. 
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next  the  wall,  are  a  series  of  work-benches,  or  tables,  at  each  of  which 
a  man  and  a  boy  are  engaged,  the  one  to  weigh  the  candles,  according 
as  they  are  '  eights,'  c  tens,'  '  twelves,'  &c, — denominations  too  well 
known  to  need  explanation  ;  and  the  other  to  fasten  the  candles  on  a 
string.  In  a  small  room  attached  to  the  candle  department  is  kept  the 
store  of  rushes  for  making  rushlights  :  they  are  gathered  in  Lancashire, 
and  are  brought  to  town  in  bundles  weighing  a  few  pounds  each.  In 
another  room  are  sacks  or  bags  filled  with  cotton,  wound  up  in  balls 
of  about  three  pounds  weight  There  is  also  a  beautiful  machine,  at 
which  a  man  is  engaged  in  making  wicks  for  *  mould '  and  '  dip '  can- 
dles. A  third  room,  larger  than  those  just  alluded  to,  is  the  *  mould- 
room,'  in  which  the  mould  candles  are  made  by  the  aid  of  an  elaborate 
and  ingenious  machine.  Connected  with  the  candle  department,  also, 
are  the  requisite  stores  and  warerooms  for  the  commercial  arrange- 
ments of  the  establishment. 

Besides  the  various  buildings  and  rooms  belonging  particularly  to 
the  soap  or  candle  departments  of  the  factory,  there  are  mechanical 
and  other  arrangements  of  a  general  kind,  which  need  not  much  de- 
scription. In  convenient  parts  of  the  factory  are  two  steam-engines  of 
different  horse-power.  Near  these  is  a  blacksmith's  shop,  for  the  re- 
pair and  adjustment  of  various  kinds  of  iron-work  used  in  the  factory. 
The  smoke  from  the  different  flues  and  furnaces  is  conducted  into  a 
square  or  rather  pyramidal  chimney  of  large  dimensions.  A  carpen- 
ter's shop  furnishes  the  conveniences  for  making  packing-cases,  boxes, 
&c.  for  the  commercial  department.  Lastly,  and  perhaps  to  the  manu- 
facturers the  least  pleasant  of  all— there  are  rooms  and  offices  fitted  up 
for  the  Excise-officers,  one  or  more  of  whom  are  in  the  factory  day 
and  night. 

It  is  a  great  blot  upon  the  fiscal  arrangements  of  this  country,  and 
one  which  seriously  affects  the  manufacture  of  malt,  of  glass,  of  sonr, 
and  many  other  articles,  that  in  order  to  collect  the  duties  lev'*  I  <  i 
these  commodities,  the  officers  of  the  Excise  are  empowered  .  "Li- 
as it  were,  every  step  of  the  processes,  and  to  regulate  tlu*  «■:  . ■.■«i 
which  any  improvement  in  the  operations  may  be  carried.  1  *:ot 
the  amount  of  dutv  collected  to  which  we  here  refer;  this  is  another 
subject :  it  is  the  mode  of  collection  which  is  so  objectionable,  by  im- 
posing impolitic  checks  to  the  natural  course  of  improvement  in  ma- 
nufacturing processes.  Considerable  ameliorations  have,  within  a 
recent  period,  been  made  in  the  mode  of  collecting  the  revenue,  and 
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the  survey  of  the  premises  of  soap  manufacturers ;  and  it  is  probable 
that  by  degrees  every  facility  consistent  with  the  security  of  the  re- 
venue will  be  afforded  for  the  introduction  of  improvements  and  the 
protection  of  the  fair  trader. 

While  on  this  point,  there  are  a  few  facts  which  may  be  adverted  to 
respecting  the  effects  of  imposts  of  this  kind.  The  fair  trader  is  doubly 
injured  by  them  :  he  is  injured  by  the  reduction  he  is  obliged  to  sub- 
mit to  in  the  price  of  his  commodity,  in  consequence  of  the  competi- 
tion with  the  smuggler ;  and  almost  to  a  greater  degree  from  the  re- 
strictions which  are  necessarily  imposed  upon  him  for  the  protection 
of  the  revenue.  These  oblige  him  to  manufacture,  not  according  to 
his  judgment,  but  as  directed  by  law ;  the  ignorant  and  intelligent  are 
thus  placed  upon  the  same  footing,  and  the  dishonest  or  fraudulent 
trader  is  in  a  more  advantageous  position  than  either.  The  success 
which  has  attended  the  reduction  of  the  duty  on  soap  from  28/.  to  14/. 
14?.  per  ton  proves  the  truth  of  these  observations ;  and  could  this 
amount  be  further  reduced,  it  is  probable  that  in  a  short  time,  by 
lessening  fraud  and  increasing  consumption,  a  larger  revenue  would 
be  produced.  The  quantity  of  soap  charged  with  duty  for  home  con- 
sumption had  been  decreasing  from  1823  to  1832,  the  year  preceding 
the  reduction,  when  the  duty  was  charged  upon  91,000,000  lbs.  In 
1834,  the  year  after  the  reduction,  it  increased  to  104,796,000  lbs.,, 
showing  an  increase  of  14  per  cent,  in  two  years.  It  has  since  gradually 
increased  to  127,000,000  lbs.  in  1840.  This  quantity,  however,  it  i* 
believed,  does  not  indicate  accurately  the  total  quantity  made.  The  po- 
pulation of  Great  Britain  is  now  18,540,000.  The  most  accurate  calcu- 
lations prove  that  the  consumption  of  soap  in  the  families  of  artisans, 
earning  from  twenty  to  thirty  shillings  per  week  is  10  lbs.  per  head 
per  annum,  and  in  families  above  this  class  from  12  lbs.  to  25  lbs.  per 
head.  Now,  the  quantity  used  per  head  in  1840  was  6  J  lbs.,  a  smaller 
quantity  than  is  used  in  workhouses  or  prisons,  or  than  is  allowed  to 
soldiers ;  but  if  half  only  of  the  population  are  in  such  circumstances 
as  to  use  the  quantity  ascertained,  by  very  extended  inquiry,  to  be 
used  by  artisans,  and  making  no  allowance  for  the  extra  quantity  used 
by  the  other  classes,  we  are  driven  to  the  conclusion  either  that  nearly 
one-half  of  our  population  use  no  soap,  or  that  a  very  large  quantity  is 
made  and  not  charged  with  duty.  Many  facts  of  this  kind  are  engag- 
ing the  attention  of  the  Excise,  with  a  view  to  the  introduction  of  im- 
provements into  the  system. 

i  3 
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There  is  a  curious  account  of  this  trade  in  a  small  pamphlet,  printed 
for  Nicholas  Bourne,  in  1641,  entitled  'A  Short  and  True  Narrative 
concerning  the  Soap  Business/     It  contains  an  account  of  a  patent 
granted  to  a  Company  for  the  exclusive  manufacture  of  soap,  under 
the  title  of  the  '  Governor,  Assistants,  and  Fellows  of  the  Society  of 
Soapmakers  of  Westminster '  (1622),  on  condition  of  their  paying  to 
his  Majesty  4/.  per  ton  on  5000  tons  annually.     The  manufacturers  of 
that  day  (twenty  in  number)  refused  to  join  and   acknowledge  this 
Company;  whereupon  the  Company  obtained  a  proclamation  forbid- 
ding, amongst  other  things,  the  sale  of  soap  which  had  not  been  assayed 
by  the  Company.      An  information  was   then  exhibited  in  the  Star 
Chamber  (1633)  against  sixteen  London  makers  for  opposing  and  af- 
fronting the  letters  patent ;  to  which  the  defendants  pleaded  and  de- 
murred, &c,  and  after  much  discussion    (all  the  defendants  having 
been  committed  to  prison  for  having  put  in  their  answer  one  day  too 
late)  the  judges  certified  "  all  the  answer  except  the  first  four  words 
and  last  ten  as  fit  to  be  expunged  ;"  and  it  was  decreed  that  the  de- 
fendants be  imprisoned  during  his  Majesty's  pleasure,  and  fined  in  va- 
rious sums  from  1500/.  to  500/.    All  were  sent  to  prison.    Fourteen  re- 
mained there  for  forty  weeks,  and  two  died  in  prison.     These  tyran- 
nical acts  were  followed  by  various  proclamations  and  orders  in  council 
restricting  the  manufacture  of  soap  except  by  the  patentees,  and  fixing 
the  price  at  which  soap  should  be  sold,  and  the  materials  from  which 
it  should  be  made.     In  1635  many  other  soapmakers  were   committed 
to  prison,  and  greater  power  was  given  by  proclamation  to  the  paten- 
tees upon  their  covenanting  to  pay  6/.  per  ton  on  5000  tons  annually. 
In  a  short  time,  however,  the  patentees,  having  "  vexed  the  whole 
kingdom  with  their  soap  for  three  years,"  obtained  a  warrant  from  his 
Majesty  (1637)  for  40,000/.  for  giving  up  the  patent,   and  3000/.  for 
their  houses,  and  obliged  the  soapmakers  of  London   to   pay  them 
20,000/.  for  their  materials,  so  that  they  might  have  use  of  their  trnrl  ■ 
again,  of  which  they  had  been  deprived.     Little  is  known  of  thr  *:-:n!i» 
from  this  time  to   1704,  when  Queen  Anne  imposed  the  f»-       '".  »  :- 
duty.     Several  pamphlets  and  statements,   on  half  sheets,        ■   ■  .   : 
found  in  the  British  Museum,  containing  petitions  to  be  reli»  ^m 

taxes,  &c,  but  there  is  no  account  of  the  quantity  manufacture  .. 

But  we  must  quit  statistics,  and  return  to  the  factory.  Having  no- 
ticed the  arrangement  of  copper?,  boilers,  engines,  frames,  moulds, 
cisterns,  pumps,  &c,  it  maybe  well  to  give  a  brief  sketch  of  the  opera- 
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tions  conducted  therein,  and  of  the  steps  by  which  certain  raw  mate- 
rials are  converted  into  the  well-known  forms  of  soap  and  candles. 
Strictly  speaking,  there  is  a  great  deal  of  chemical  nicety  involved  in 
the  manufacture,  both  in  theory  and  practice ;  but  this  is  not  the  place 
where  such  matters  can  be  consistently  treated  in  a  scientific  manner. 

Soap  is  designated  in  the  c  Penny  Cyclopaedia'  as  a  compound  de- 
rived from  the  union  between  fat  or  oily  substances  and  alkalis ;  and 
the  nature  of  its  formation  is  expressed  in  the  following  terms:— "It 
has  been  found  by  Chevreul  that  different  varieties  of  fatty  matter 
consist  chiefly  of  two  parts :  one  hard,  to  which  he  gave  the  name  of 
stearin ;  and  the  other  soft,  which  he  termed  olein.  He  also  disco- 
vered that  stearin  is  composed  of  stearic  acid,  and  a  peculiar  principle, 
which,  on  account  of  its  sweet  taste,  he  named  glycerin.  When,  in 
the  manufacture  of  soap,  an  alkali  (soda,  for  example)  is  heated  with 
tallow,  the  soda  gradually  dislodges  the  glycerin  from  combination 
with  the  stearic  and  oleic  acids,  and  by  combining  with  them,  forms 
soap,  or,  in  other  words,  a  compound  of  stearate  and  oleate  of  soda,  and 
the  glycerin  remains  in  solution.' '  That  the  manufacture  of  this  sub- 
stance from  the  two  classes  of  ingredients  here  mentioned  has  been 
long  known  is  sufficiently  indicated  by  a  circumstance  mentioned  by 
Mr.  Parkes  in  his 4  Chemical  Essays :' — "  On  examining  the  excavations 
that  were  made  on  the  spot  where  this  famous  city  (Pompeii)  formerly 
stood,  a  complete  soap-boiler's  shop  was  discovered,  with  soap  in  it, 
which  had  evidently  been  made  by  the  combination  of  oil  and  alkali. 
This  soap  was  still  perfect,  though  it  had  been  manufactured  more  than 
seventeen  hundred  years." 

As  there  are  many  kinds  of  fat  and  oil,  and  two  very  distinct  kinds  of 
alkali  employed,  it  naturally  follows  that  the  soap  will  possess  different 
qualities,  and  present  different  appearances,  according  to  the  ingredients* 

Mottled  soap  is  made  from  tallow,  soda,  a  little  '  kitchen-stuff,'  a 
minute  quantity  of  salt,  and  water.  Its  analysis  is — alkali,  6*5 ; 
grease,  62*5;  water,  31*0:  total,  100.  The  tallow  principally  em- 
ployed in  the  soap  factories  of  England  is  brought  from  Russia,  and  is 
exported  from  thence  in  a  solid  state  in  barrels.  So  large  a  quantity 
of  this  substance  is  used  in  England,  that  about  thirteen  hundred  thou- 
sand cwts.  are  imported  every  year,  yielding  to  the  revenue  somewhere 
about  two  hundred  thousand  pounds  sterling.  This  supply  is  obtained 
principally  from  Russia,  five-sevenths  of  whose  exported  tallow  are 
sent  to  England.     The  tallow  arrives  in  this  country  in  a  tolerably 
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pure  state,  and  requires  no  preparation  previous  to  its  employment  in 
making  soap.  The  heterogeneous  substance  knowr  to  domestic  ser- 
vants and  *  dealers  in  marine  stores '  by  the  name  of  kitclien-stujf\  al- 
though very  impure,  is  capable  of  being  cleansed  and  refined,  and 
used  in  the  same  manner  and  for  the  same  purposes  as  tallow  :  it  is 
heated  in  a  copper,  strained,  and  otherwise  freed  from  the  extraneous 
substances  which  are  mingled  with  the  tallow.  It  is  only  in  the 
coarser  kinds  of  soap  that  this  material  is  used. 

The  alkali  used  for  mottled  soap  is  soda,  the  gradual  changes  in  the 
production  of  which  form  a  curious  episode  in  the  history  of  the  soap 
manufacture.  Although  the  form  in  which  the  alkali  is  used  by  the 
manufacturer  is  that  of  caustic  soda,  almost  or  entirely  free  from  any 
acids,  yet  the  state  in  which  it  is  sold  is  that  of  a  carbonate,  more  or 
less  mingled  with  impurities.  Barilla  and  kelp  were  until  lately  the 
only  sources  from  which  this  alkali  was  derived ;  the  one  of  foreign 
production,  and  the  other  British.  Barilla  is  a  kind  of  ash  obtained 
by  burning  a  South  European  plant  called  the  Salsola  soda,  which 
plant  is  cultivated  with  great  care  by  the  Spaniards  and  the  Italians. 
A  few  years  since  there  were  6000  tons  imported  annually  from  Spain, 
Sicily,  and  Sardinia ;  and  formerly  the  quantity  was  much  greater. 

Kelp,  another  form  of  the  carbonate  of  soda,  alluded  to  above,  is  the 
ash  remaining  after  the  burning  of  sea- weed,  and  was  introduced  into 
the  London  market  for  the  use  of  the  soap  trade  by  Mr.  II awes,  the 
father  of  the  present  proprietors  of  these  works.  It  contains  only  a 
little  of  the  alkaline  salt,  but  a  large  quantity  of  common  salt,  some 
salts  of  potash,  and  other  substances.  Previous  to  the  year  1S22,  a 
duty  of  eleven  or  twelve  shillings  per  cwt.  being  laid  on  barilla,  a  con- 
siderable quantity  of  kelp  was  made  on  the  coasts  of  Ireland;  and 
about  a  century  ago  from  the  present  time  the  manufacture  was  begun 
in  Scotland,  where,  in  consequence,  the  land  in  certain  localities  by  th<* 
sea-shore  became  greatly  advanced  in  value,  very  large  an? mm  I  :-<■■- 
venues  being  derived  from  estates  which  had  previously  beer  v.  h-.Iv 
unproductive.  Dr.  M'Culloch  gives  a  graphic  account  of  th ■■  kolp 
manufacture  in  its  most  flourishing  state: — "The  kelp  seoso*  had 
now  commenced,  and  the  whole  shore  was  one  continued  line  of  fires ; 
the  grey  smoke  streaming  away  from  each  on  the  surface  of  the  water, 
till,  mixing  with  the  breeze,  it  diffused  its  odoriferous  haze  over  all 
the  surrounding  atmosphere.  .  .  The  weeds,  being  cut  by  the  sickle  at 
low  water,  are  brought  on  fhorc  by  a  very  simple   and  ingenious  pro- 
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cess.  A  rope  of  heath  or  birch  is  laid  beyond  them,  and  the .  ends  be- 
ing carried  up  beyond  the  high-water  mark,  the  whole  floats  as  the 
tide  rises,  and  thus,  by  shortening  the  ropes,  is  compelled  to  settle 
above  the  wash  of  the  sea,  whence  it  is  conveyed  to  dry  land  on  horse- 
back. The  more  quickly  it  is  dried  the  better  the  produce ;  and  when 
dry  it  is  burned  in  coffers,  generally  constructed  with  stone,  sometimes 
merely  excavated  in  the  earth.  In  Orkney  the  latter  are  preferred. 
As  twenty- four  tons  of  weed  at  a  medium  are  required  to  form  a  ton 
of  kelp,  it  is  easy  to  conceive  the  labour  employed  for  this  quantity  in 
the  several  processes  of  cutting,  landing,  carrying,  drying,  stacking, 
and  burning." 

How  strangely  do  variations  in  one  branch  of  commerce  affect  the 
arrangements  of  another  !  Twenty  years  ago  common  table-salt  was 
sold  at  four  or  five  pence  per  pound ;  but  when  the  duty  was  wholly 
removed,  this  price  fell  to  one  halfpenny.  Manufacturers  imme- 
diately turned  their  attention  to  this  substance,  as  a  source  whence 
saleable  commodities  might  be  produced.  Common  salt  is  formed  of 
chlorine  and  sodium,  and  by  chemical  agency  the  two  can  be  separated, 
and  each  one  made  to  combine  with  some  other  substance.  Such  has 
been  the  case  in  respect  to  the  soda  used  in  the  soap-manufacture  :  by 
far  the  greater  part  of  it  is  produced  from  the  sodium  which  forms  one 
of  the  ingredients  in  common  salt,  the  decomposition  of  which  in  suf- 
ficient quantities  to  supply  the  soap  and  glass  makers  has  for  some 
years  employed  large  capitals  and  many  hundreds  of  workmen.  This 
alkali,  or  '  white  ash/  as  it  is  called,  made  from  salt,  has  driven  kelp 
and  barilla  out  of  use.  It  is  produced  by  treating  common  salt  in  a 
peculiar  manner  with  sulphuric  acid,  from  which  there  result  muriatic 
acid  and  sulphate  of  soda  :  this  sulphate  is  converted  into  a  carbonate 
of  soda  by  contact  with  carbon ;  and,  lastly,  the  carbonic  acid  is  driven 
from  the  carbonate,  leaving  the  soda  in  a  caustic  state,  and  forming, 
when  in  solution  with  water,  the  liquor  which  soapmakers  call  a  ley 
it  lye. 

The  \oy  is  pumped  out  of  the  vats  into  the  boilers,  where  it  is  mixed 
with  ■»!".  requisite  quantity  of  tallow,  and  any  other  fatty  substance 
which  may  be  employed.  The  mixture  is  then  heated  by  steam,  and 
well  boiled,  an  attendant  stirring  the  mass  occasionally.  After  a  time 
the  tallow  is  found  to  have  combined  with  a  portion  of  the  ley,  in- 
cluding all  the  alkali,  and  the  remaining  or  spent  ley  is  then  of  no 
further  use  in  the  process.     It  is  pumped  up  from  beneath  the  soap  by 
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■  pump  whose  buret  descends  to  the  bottom  of  the  copper ;  and  a 
fresh  supply  of  ley  is  introduced.  Again  and  again  is  this  process  re- 
peated, new  ley*  being  introduced  after  the  spent  liquor  is  withdrawn, 
and  the  leys  being  used  in  a  stronger  or  more  alkaline  state  as  the 
process  advances  towards  completion.  When  the  soap  is  nearly 
finished,  that  peculiar  appearance  to  which  it  owes  the  name  of 
'mottled'  soap  is  given  to  it  by  sprinkling  upon  the  surface  a  email 
qua  , ,  y  of  very  dense  and  strong  ley  :  this  percolates  slowly  through 
the  mass  of  soap,  and  leaves  in  its  track  those  dark-coloured  veins 
which  constitute  mottling. 

When  the  tallow  and  alkali  have  completely  formed  into  soap,  and 
have  attained  a  proper  consistency,  the  soap  is  laded  from  the  coppers 
in  buckets  or  pails,  and  conveyed  to  the  frame-room,  where  it  is 
poured  into  the  '  frames.'     These  frames  have,  until  within  the  last 


few  years,  been  made  wholly  of  wood,  but  cast-iron  frames  are  now 
occasionally  used.  The  wooden  frame  is  a  kind,  of  well  or  cistern, 
formed  of  a  pile  or  heap  of  frames  laid  one  on  another.     Each  sepa- 
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rate  port  consists  of  a  rectangle  of  four  bars  of  wood,  measuring  in- 
ternally forty-five  inches  by  fifteen ;  and  these  rectangles  are  laid  one 
upon  another  to  a  height  of  ten  or  twelve  feet  The  bars  of  the  rect- 
angles are  so  neatly  squared  and  smoothed  as  to  fit  closely  one  upon 
another.  The  mottled  soap  is  poured  into  these  frames  until  full, 
and  the  reallowed  to  remain  till  cold,  which  occupies  more  or  less  time, 
according  to  the  state  of  the  weather. 

When  the  mass  of  soap  is  cold  and  solidified,  some  iron  fas  jU  nga, 
with  which  the  rectangles  of  the  frame  were  firmly  bound  together, 
are  loosened,  and  the  rectangles  removed  one  by  one,  each  one  being 
lifted  off  the  mass  of  soap.  The  soap  is  then  presented  to  view  as  a 
compact  body,  whose  dimensions  are  those  of  the  interior  cavity  of  the 
frame.  Some  of  these  masses  of  soap  weigh  three  or  four  thousand 
pounds  each.  The  next  process  is  to  cut  the  mast  into  slabs  or  slices 
about  three  inches  in  thickness.  To  effect  this  a  man  marks  the  sur- 
face of  the  soap  with  parallel  lines,  by  means  of  sharp  points,  inserted 
in  a  gauge-stick;  and  two  men  draw  a  piece  of  wire  through  the  soap 
in  the  direction  of  each  mark,  one  man  holding  the  wire  by  handles  at 
the  ends,  and  the  other  guiding  the  wire  to  the  proper  marks.     The 


slabs  are  next  taken  to  a  machine  in  the  form  of  a  hollow  box  open  at 
the  top,  with  vertical  crevices  passing  from  the  top  nearly  to  the 
bottom  of  two  opposite  sides.     The  slabs  being  ranged  horizontally  in 
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this  box,  a  piece  of  wire  is  passed  down  each  of  the  crevices  in  succes- 
sion, cutting  through  the  slabs  in  its  progress.  As  the  crevices  arc 
about  three  inches  apart,  it  follows  that  the  slabs  are  cut  into  bars 
about  three  inches  wide  and  the  same  in  depth,  the  length  being  about 
fifteen  inches.  These  are  the  bars  in  which  soap  is  sold  in  the  shops. 
After  the  cutting,  the  bars  of  soap  are  piled  one  upon  another  in  the 
form  of  a  wall,  and  kept  in  that  state  for  a  certain  time  until  required 
to  be  removed  from  the  factory. 

For  curd  or  white  soap  the  same  general  description  will  suffice  as 
applies  to  mottled,  with  some  minor  exceptions.  As  its  whiteness  is 
one  of  its  chief  characteristics,  the  tallow  is  selected  with  more  care, 
and  no  ingredients  are  introduced  which  will  be  liable  to  deteriorate 
the  colour.  The  process  of  mottling  is  in  this  case  dispensed  with ; 
but  the  general  outline  of  processes,  such  as  the  decarbonizing  of  the 
alkali,  the  melting  and  boiling  of  the  ingredients,  the  framing,  the 
cutting,  &c,  is  much  the  same  as  in  the  manufacture  of  mottled  soap. 

Yellow  soap  is  less  expensive  than  white  or  mottled ;  and  it  owes 
this  cheapness,  as  well  as  its  colour,  and  certain  properties  which  it 
possesses,  to  the  large  employment  of  palm-oil  and  resin  in  its  compo- 
sition. Although  resin  is  in  appearance  very  different  from  tallow,  yet 
it  possesses  the  same  property  of  melting  and  combining  with  an  alkali, 
and  forming  a  soap  by  the  combination.  The  analysis  differs  little  in 
pure  soap  from  that  of  mottled,  and  consists  generally  of  6  alkali,  62 
grease,  32  water.  Inferior  soap,  although  in  appearance  nearly  the 
same,  contains  from  10  to  20  per  cent,  more  water — a  fact  which, 
if  generally  known,  would  lessen  the  attractions  of  "  cheap  soap."  The 
nature  and  source  of  the  resin  employed  are  simply  as  follows: — From 
several  species  of  the  pine-tree  there  exudes,  when  an  incision  is  made, 
a  grey-coloured  semi-fluid  substance,  known  in  commerce  by  the  name 
of  turpentine.  This  turpentine  has  the  distinctive  names  of  Venice, 
Strasburg,  Carpathian,  Canada,  Cyprus,  and  common  turpentine,  ac- 
cording to  the  countries  whence  it  is  brought,  and  the  species  of  pine 
from  which  it  exudes.  By  distillation  common  turpentine  yields  the 
oil  or  essence  of  turpentine,  and  the  solid  residue  constitutes  resin. 

Palm-oil  is  obtained  from  the  oil-palm  of  Guinea,  cultivated  in  the 
western  parts  of  Africa.  The  fruit  of  this  tree  is  ovoid,  about  the  size 
of  a  pigeon's  egg,  with  its  outer  fleshy  covering  of  a  golden  yellow 
colour.  The  oil  is  obtained  by  bruising  the  fleshy  part  of  the  fruit, 
and  subjecting  the  bruised  paste  to  boiling  water  in  wooden  mortars : 
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an  oil  of  an  orange-yellow  colour  separates,  which  concretes,  when 
cool,  to  the  consistence  of  butter,  and  has,  when  fresh,  the  smell  of 
violets,  and  a  slightly  sweetish  taste.  The  Africans  use  this  oil  in 
cookery,  and  for  anointing  the  body ;  but  when  imported  into  England 
it  is  used  in  soap-making,  in  perfumery,  and  in  medicine,  for  which 
purposes  two  or  three  hundred  thousand  cwts.  are  used  annually.  When 
brought  to  the  soap-factory  it  is  in  casks  in  a  solid  state,  and  the  mode 
adopted  for  extracting  it  is  to  place  the  cask  over  a  trough  with  its 
bunghole  downwards,  and  to  pass  a  steam-pipe  into  the  cask,  by  which 
means  the  palm-oil  is  brought  to  a  liquid  state  and  made  to  flow  out  of 
the  cask.  The  oil  is  afterwards  conveyed  to  a  vat,  where  it  is  bleached 
by  a  chemical  process.  The  use  of  this  oil  in  soap,  or  wherever  it  can 
be  introduced,  is  a  matter  of  almost  as  much  importance  to  the  philan- 
thropist and  the  statesman  as  to  the  soap-manufacturer.  The  latter 
looks  at  it  merely  as  a  good  and  cheap  ingredient ;  the  philanthropist 
may  view  it  in  respect  to  its  African  origin,  as  a  powerful  instrument  in 
the  abolition  of  the  traffic  in  slaves ;  the  statesman  may  feel  that  it 
secures  to  our  manufacturers  a  lucrative  barter  trade,  free  from  the 
fiscal  regulations  which  impede  our  commerce  with  old  states.  Every 
cargo  of  palm-oil  bought  with  our  manufactures  will  tend  to  introduce 
among  the  Africans  a  taste  for  traffic  free  from  the  horrors  of  human 
barter. 

The  mode  of  preparing  the  alkali  for  yellow  soap,  the  process  of 
melting  and  boiling  it  with  the  tallow  and  resin,  and  the  general  rou- 
tine of  manufacture,  differ  but  little  from  those  relating  to  mottled 
soap.  The  frames  used  arc,  however,  very  different.  They  are  made 
of  five  pieces  of  cast-iron  :  one  for  the  bottom,  two  for  the  sides,  and 
two  for  the  ends.  By  a  simple  mode  of  fastening  at  the  edges,  the 
whole  can  be  quickly  put  together,  so  as  to  form  a  sort  of  well  or 
cistern,  between  four  and  five  feet  high,  forty-five  inches  long,  and  fif- 
teen wide.  Into  these  frames  the  yellow  soap  is  poured,  the  contents 
of  each  being  about  fifteen  cwt.  These  frames  are  not  only  put  toge- 
ther and  taken  to  pieces  with  more  ease  than  the  wooden  frames,  but 
die  iron  being  a  good  conductor  of  heat,  the  process  of  cooling  is  ef- 
fected more  rapidly.  The  cutting  of  yellow  soap  into  slabs  and  bars 
is  effected  in  the  same  way  as  that  of  mottled. 

Soft  soap,  a  commodity  which  is  almost  exclusively  used  in  the 
woollen  manufacture,  differs  considerably  from  hard  soap  in  its  ingre- 
dients, its  consistence,  and  its  general  appearance.     Both  the  alkaline 


303  DAYS  AT  THE  FACTORIES. 

and  the  oleaginous  ingredients  are  different  from  those  employed  in 
hard  soaps ;  since  potash  is  employed  instead  of  soda,  and  oils  are  more 
largely  used  than  tallow.  This  soap,  when  of  good  quality,  consists 
of  alkali  9,  oil  and  tallow  42,  water  49;  total,  100.  The  potash  em- 
ployed in  the  soap  manufacture  is  brought  principally  from  Canada  and 
the  United  States.  The  carbonate  of  potash  is  rendered  caustic,  that  is, 
free  from  carbonic  acid,  by  a  process  similar  to  that  adopted  for  the 
soda  alkali ;  and  several  of  the  vats  in  the  soap  factory  are  employed 
for  this  purpose. 

The  oils  employed  in  soft  soap,  whether  whale,  seal,  olive,  or  lin- 
seed, are  procured  in  the  usual  way,  from  the  blubber  of  the  two 
former,  the  fruit  of  the  third,  and  the  seed  of  the  fourth,  and  need  no 
particular  description.  Nor  does  the  mode  of  combining  the  ingredi- 
ents to  form  this  kind  of  soap  require  any  lengthened  notice.  It  may, 
however,  be  remarked,  that  instead  of  supplying  successive  portions  of 
alkaline  ley  to  the  boiler,  and  pumping  out  the  spent  ley  at  intervals, 
the  whole  of  the  ley  is  supplied  at  once,  and  kept  boiling  with  the  oils 
and  tallow  until  the  soap  is  made.  The  use  of  the  tallow  employed  is 
to  give  consistency  to  the  oil  soap,  the  general  quality  of  which  is  in- 
dicated by  the  gradual  formation  of  white  specks  throughout  the  soap, 
which  arise  from  the  combination  of  the  tallow  with  the  salts  of  potash. 
Soft  soap,  as  its  name  imports,  has  a  consistence  which  renders  useless 
the  processes  of  framing  and  cutting  :  it  is  placed  in  barrels  or  casks, 
when  finished,  and  in  that  state  sent  from  the  factory. 

With  respect  to  the  large  variety  of  soaps  known  as  '  toilet,'  *  fancy,1 
or  *  perfumed '  soaps,  little  need  lie  said  here.  They  are  generally 
made  from  good  white  soap,  which  is  remelted  and  modified  in  its  form 
and  appearance  by  perfumes  and  other  substances.  None  of  these 
fancy  soaps  are  made  at  these  works ;  they  are  either  the  production 
of  persons  who  devote  their  attention  principally  to  the  manufacture, 
or  else  of  perfumers,  who  apply  the  fanciful  terms — '  soap  a  la  rose,' 

*  soap    au  bouquet,'  *  cinnamon  soap,'  '  Windsor  soap,'  '  musk  soap,' 

*  almond  soap,'  &c,  to  their  manufactures. 

CANDLE-MAKING. 

Let  us  now  turn  our  attention  to  the  processes  of  a  branch  of  art 
exceedingly  simple  and  free  from  technical  difficulties. 

Candles  can  be  made  from  any  fatty  substance  which,  at  ordinary 
temperatures,  is  in  a  solid  state :  wax,   spermaceti,  and  tallow  being 


A  DAY  AT  A  SOAP  AND  CANDLE  FACTORY.  903 

the  usual  substances  employed.  That  very  essential  part  of  a  candle — 
the  wick — performs  an  office  which  involves  a  scrap  of  philosophy  not 
always  well  understood.  The  wick  is  composed  of  a  dozen  or  more 
fibres  of  soft  cotton,  ranged  side  by  side,  and  having  just  sufficient 
twist  given  to  them  to  make  them  cling  together.  The  threads  are  not 
so  close  together  but  that  oil,  or  tallow,  in  a  melted  state,  will  ascend 
between  them,  by  virtue  of  that  capillary  attraction  which  will  cause 
a  piece  of  loaf-sugar  to  become  wet  throughout  if  placed  on  a  wet 
spot.  When  a  candle  is  lighted  the  heat  melts  the  upper  part  of  the 
tallow,  which  then  ascends  between  the  fibres  of  the  wick,  and  fur- 
nishes minute  streams  of  combustible  matter  as  fast  as  the  oxygen  of 
the  air  will  consume  it  in  the  form  of  flame.  The  current  of  air  con- 
stantly supplying  oxygen  to  the  flame,  also  performs  an  important  duty : 
by  keeping  the  outer  surface  of  the  tallow  cool,  it  causes  the  formation 
of  the  '  cup '  which  contains  the  melted  tallow  that  otherwise  would  run 
down  and  disfigure  the  candle,  and  render  it  unfit  for  use.  The  tallow, 
then,  is  the  combustible  matter,  and  the  wick  is  the  series  of  little 
tubes  through  which  it  ascends  to  the  flame. 

Wax-candles  are  not  made  at  the  factory  to  which  our  attention  is 
directed,  but  a  word  or  two  may  be  said  as  to  their  manufacture.  The 
wicks  being  cut  and  twisted,  a  set  of  them  is  suspended  over  a  basin 
or  vessel  of  melted  wax,  which  is  taken  up  by  a  large  ladle  and  poured 
from  time  to  time  on  the  tops  of  the  wicks.  The  melted  wax,  as  it 
flows  downwards,  adheres  to  and  covers  the  wicks  throughout  their 
length.  This  is  repeated  until  a  sufficient  weight  of  wax  has  been 
gathered  upon  each.  After  the  candles  are  sufficiently  cool,  they  are 
rolled  upon  a  smooth  table  in  order  to  give  them  a  perfectly  cylindri- 
cal form,  and  are  then  polished. 

"  We  have  said  that  at  Messrs.  Hawes's  factory  there  is  a  very  inge- 
nious machine  for  making  mould  candles.  It  is  generally  known  that 
candles  of  this  kind  occupy  a  medium  rank  between  wax  and  '  dip ' 
candles,  resembling  the  former  in  regularity  of  shape,  and  the  latter 
in  iniJorial.  Usually  mould-candles  arc  made  as  follows: — From  ten 
to  smei.'U  cylindrical  pewter  moulds  are  placed  together  in  a  wooden 
frnni<\  m>  that  their  upper  ends  terminate  in  a  kind  of  trough  common 
to  the  whole.  The  wicks  are  inserted  and  kept  firmly  in  their  proper 
places  in  the  centre  of  each  cylinder  by  strong  wires.  The  frame 
being  then  placed  with  the  trough  uppermost,  the  moulds  are  filled 
with  melted  tallow,  and  are  placed  in  the  air  to  'cool.     The  wires 
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by  which  the  wicks  have  been  fixed  arc  then  withdrawn,  the  super- 
fluous tallow  is  removed  from  the  trough,  and  the  candles  are  pulled 
out  of  the  moulds. 

In  the  machine  for  malting  mould-candles  many  features  of  an  en- 
tirely different  kind  are  introduced.  The  wick,  instead  of  being  cut 
off  to  the  exact  length  required  for  each  candle,  is  wound  on  a  reel 
in  lengths  of  one  hundred  feet,  of  which  there  are  as  many  as  there 
are  moulds.  In  a  kind  of  case  or  frame  are  enclosed  a  certain  number 
of  moulds,  with  a  reel  of  cotton  attached  to  each.  A  portion  of  cotton 
is  unwound  from  each  reel,  and  made  to  pass  through  a  mould,  the 
lower  end  of  which  is  only  large  enough  to  admit  of  the  passage  of 
the  wick,  and  is  held  in  its  place  by  a  pair  of  forceps.  The  frame  or 
case  is  then  brought  under  a  kind  of  box  or  cistern,  into  which  melted 
tallow  of  a  fine  and  pure  quality  is  poured.  By  turning  a  handle,  the 
melted  tallow  is  allowed  to  flow  out  of  as  many  little  holes  as  there  are 
moulds,  and  thus  the  moulds  become  filled.  As  the  moulds  fill,  aman 
pulls  the  wick  in  each  mould  straight  and  uniform,  by  laying  hold  at 
the  lower  end.  When  one  set  is  filled,  the  frame  which  contains  them 
is  wheeled  along  a  kind  of  railroad,  and  another  is  filled  in  a  similar 
manner.  As  soon  as  the  tallow  has  solidified,  a  workman  disengages 
the  forceps,  and  scrapes  the  superfluous  material  from  the  upper  ends 
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of  the  moulds.  The  frame  is  then  turned  bo  as  to  bring  the  moulds 
into  a  horizontal  position  ;  and  by  a  beautiful  adaptation  of  machinery, 
the  candles  are  forced  out  of  the  moulds  and  thrown  on  a  table  in  pa- 
rallel lines.  The  nicks  in  these  candles  are  still  connected  with  the 
coils  of  cotton  wound  round  the  little  reels  in  the  frames  or  cases; 
but  the  whole  are  severed  in  a  few  seconds  ly  the  attendant  workman, 
when  the  candles  are  finished.  All  the  mould-frames  move  along  a 
double  line  of  railroad,  and  the  whole  of  the  arrangements  are  so 
judiciously  made  that  a  man  and  a  boy  can  manage  the  whole,  and  pro- 
duce a  surprising  number  of  mould-candles  in  a  short  time. 

The  common  '  dip '  or  '  store'  candles  are  made,  as  most  persons  are 
aware,  by  dipping  the  wicks  into  a  vessel  containing  melted  tallow,  a 
small  coating  of  which  adheres  to  the  cotton  fibres,  as  do  likewise  the 
subsequent  coatings  to  that  first  laid  on.  The  wicks  are  prepared  at  the 
factory  in  the  following  manner: — Balls  of  cotton,  each  weighing  about 
three  pounds,  are  procured  from  Manchester  or  the  surrounding  dis- 
trict, the  cotton  being  previously  made  into  a  loose  roving  or  cord,  con- 
sisting of  a  dozen  or  more  threads,  slightly  cohering.  These  cords  (if 
we  may  so  term  them)  are  of  different  thicknesses,  according  to  the 
size  of  the  intended  wick  :  the  wick  for  those  candles  known  as  '  eights,* 
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for  example,  containing  thirteen  cotton  threads.  A  great  number  of 
these  balls  are  carried  to  the  wick-making  machine,  and  put  into  a  box 
or  drawer.  A  man  takes  the  ends  of  all  these  balls,  doubles  a  portion 
of  each  cord  round  a  broach  or  stick,  and  by  a  sharp  blade  (somewhat 
like  that  by  which  tobacco  is  shred)  cuts  all  the  cottons  to  the  proper 
length  for  wicks,  giving  to  the  whole  of  them,  by  the  action  of  the 
machine,  a  slight  twist  before  he  removes  them.  One  stick- full  of 
wicks  being  thus  made,  another  is  prepared  in  a  similar  manner ;  and 
thus  the  preparation  of  wicks  proceeds  with  great  rapidity.  By  this 
machine  one  man  will  prepare  the  wicks  for  fourteen  or  sixteen  candle- 
makers.  The  wicks  for  some  candles  arc  twisted  or  spun  in  a  parti- 
cular manner,  but  this  is  effected  at  the  cotton  manufactory. 

In  making  dip-candles  by  hand,  a  man  takes  three  broaches  or  sticks, 
each  containing  as  many  wicks  as  will  suffice  for  about  two  pounds  of 
candles,  and  holding  them  parallel  and  horizontal,  dips  the  wicks  into 
a  trough  of  melted  tallow.  This  he  does  two  or  three  times,  and  then 
lightly  draws  the  lower  ends  of  the  wicks  over  a  sloping  board,  to  re- 
move the  drainings  of  tallow.  These  three  broaches  are  hung  up  for 
the  tallow  to  dry  and  harden ;  another  set  are  similarly  treated,  and  60 
on.  When  the  first  dipping  or  *  lay  *  is  dry,  the  coated  wicks  arc 
dipped  a  second  time ;  afterwards  a  third  and  a  fourth ;  the  number 
of  repetitions  depending  on  the  size  of  the  intended  candles,  and  being 
about  twelve  for  the  candles  known  as  '  twelves.' 

By  the  machines  now  employed,  however,  the  operations  are  greatly 
accelerated.  At  the  time  we  witnessed  the  processes  at  the  factory 
one  of  the  machines  was  employed  in  making  c  twelves,'  and  was  thus 
arrunged  : — Twenty-four  candles  were  hung  on  each  broach  or  stick  : 
thirty  broaches  were  ranged  side  by  side,  and  formed  an  assemblage 
called  a  *  frame ;'  and  thirty-six  of  these  frames  were  attached  to  or 
suspended  from  the  machine ;  so  that  the  entire  number  of  candles  at- 
tached to  the  machine  amounted  to  nearly  twenty-six  thousand,  the 
whole  of  which  were  made,  by  one  man  and  a  boy,  between  six  o'clock 
in  the  morning  and  four  in  the  afternoon  of  the  same  day.  In  the  front 
of  each  machine  is  a  vessel  of  melted  tallow,  and  the  thirty-six '  frames ' 
are  so  attached  to  the  machine,  that  each  can,  in  its  turn,  be  brought 
over  the  tallow  vessel,  and  the  candles  dipped  in  it.  A  piece  of  appa- 
»,us,  called  a  '  wiping-board,'  is,  after  each  dipping,  ingeniously 
mght  down,  by  a  lever  moved  by  the  foot,  over  the  cistern ;  the 
Is  of  the  candles  are  wiped  on  it,  and  the  board  rapidly  re-ascends 
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toils  former  position.  There  arc  two  varieties  of  dipping- machines 
used  at  this  factory,  differing  somewhat  in  the  mechanical  arrangement 
whereby  the  '  frames  *  are  brought  over  the  melted  tallow,  but  similar 
in  respect  of  the  great  saving  in  time  and  labour  occasioned  by  their 
use.  When  the  candles  have  been  dipped  a  sufficient  number  of  times 
(which  is  known  by  the  use  of  a  kind  of  steelyard  or  balance -weight 
indicating  the  total  weight  of  all  the  candles  on  the  machine),  and  are 
properly  hardened,  tliey  are  weighed  up  into  pounds,  and  hung  upon 
strings,  the  former  by  men,  and  the  latter  by  boys,  each  of  whom  ex- 
hibits great  dexterity  and  quickness  in  the  operation. 

Those  long  and  slender  candles  known  as  '  rush-lights  '  differ  only 

from  common  dip-candles  in  the  material  of  which  the  wick  is  made. 

Instead  of  fibres  of  cotton,  the  wicks  are  made  of  dry  rushes,  which 

*iave  a  loop  made  at  one  end  by  piercing  the  rush  with  a  sharp  instru- 

■  sif.  and  are  then  cut  to  the  required  length   by  a  gauge  or  knife. 

■i-  '^I'ping  isconducted  much  in  the  same  manner  as  for  common 
mi .■('..•:■.  except  that,  from  the  comparatively  small  number  required, 
I.  ■  i."i-  nine  is  not  employed.  Taking  the  '  moulds,'  '  dips,'  and  '  rush- 
lights '  together,  there  have  been  as  many  as  twenty  millions  of  candles 
made  in  this  factory  in  one  year. 
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Gay,  the  author  of  the  well-known  '  Fables,*  published,  somewhat 
above  a  century  ago,  a  lively  work  under  the  title  of  '  Trivia,  or  the 
Art  of  Walking  the  Streets  of  London ; '  in  which  he  thus  addresses 
the  "shoe-blacks  ,"  an  important  fraternity  at  that  time: — 

"Go,  thrive  :  at  some  frequented  corner  stand  ; 
This  brush  I  give  thee,  grasp  it  in  thy  hand ; 
Temper  the  foot  within  this  vase  of  oil, 
And  let  the  little  tripod  aid  thy  toil ; 
On  this  methinks  I  see  the  walking  crew, 
At  thy  request,  support  the  miry  shoe; 
The  foot  grows  black  that  was  with  dirt  embrowtiM, 
And  in  thy  pocket  jingling  halfpence  sound. 
The  Goddess*  plunges  swift  beneath  the  flood, 
And  dashes  all  around  her  showers  of  mud  : 
The  youth  straight  chose  his  post ;  the  labour  ply'd 
"Where  branching  streets  from  Charing  Cross  divide ; 
His  treble  voice  resounds  along  the  Mews, 
And  Whitehall  echoes — *  Clean  your  Honour's  Shoes  !'  " 

One  of  the  early  numbers  of  Mr.  Knight's  c  London,'  wherein  the 
above  lines  are  cited,  thus  records  a  modern  revolution  in  the  black- 
ball world : — "  In  one  of  the  many  courts  on  the  north  side  of  Fleet 
Street,  might  be  seen,  somewhere  about  the  year  1 820,  the  last  of  the 
shoe-blacks.  One  would  think  that  he  deemed  himself  dedicated  to  his 
profession  by  Nature,  for  he  was  a  negro.  At  the  earliest  dawn  he 
crept  forth  from  his  neighbouring  lodging,  and  planted  his  tripod  on 
the  quiet  pavement,  where  he  patiently  stood  till  noon  was  past  He 
was  a  short,  large-headed  son  of  Africa,  subject,  as  it  would  appear,  to 
considerable  variations  of  spirits,  alternating  between  depression  and 
excitement,  as  the  gains  of  the  day  presented  to  him  the  chance  of 
having  a  few  pence  to  recreate  himself,  beyond  what  he  should  carry 

i 

*  Gay  gives  to  the  shoe-black  a  mythological  descent  from  the  Goddess  of  Mud. 
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home  to  hie  wife  and  children.  For  he  had  a  wife  and  children,  this 
last  representative  of  a  falling  trade ;  and  two  or  three  little  woolly- 
headed  deerolievrt  nestled  around  him  when  he  was  idle,  or  assisted  in 
talcing  off  the  roughest  of  the  dirt  when  he  had  more  than  one  client. 
He  watched,  with  a  melancholy  eji,  the  gradual  improvement  of 
the  streets ;  for  during  some  twenty  or  thirty  years  he  had  beheld 
all  the  world  combining  to  ruin  him.  He  saw  the  foot- pavements 
widening;  the  large  flag-stones  carefully  laid  down;  the  loose  and 
broken  piece,  which  discharged  a  slushy  shower  on  the  unwary  foot, 
instantly  removed :  he  saw  the  kennels  diligently  cleansed,  and  the  drains 
widened:  he  saw  experiment  upon  experiment  made  in  the  repair  of 
the  carriage-way,  and  the  holes,  which  were  to  him  as  the  'old  fami- 
liar faces'  which  he  loved,  filled  up  with  a  haste  that  appeared  quite 
unnecessary,  if  not  insulting." 

We    may  picture  to  ourselves  an  old  gentleman  of  the  last  cen- 
tury, with  his  foot  upon  a  stool,  reaping  the  lustrous  fruits  of  the  shoe- 
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black's  labours,  as  a  sequel  to  the  cry  of — "  Clean  your  Honour's 
Shoes  I "  But  (to  quote  from  the  same  work), — "  The  cry  is  no 
more  heard.  The  pavements  of  "Whitehall  are  more  evenly  laid 
than  the  ancient  marble  courts  of  York  Place,  where  Wolaey  held  his 
state,  and  Henry  revelled;  and  they  are  far  cleaner,  even  in  the  moat 
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inauspicious  weather,  than  the  old  floor  beneath  the  rushes.  Broad  as 
the  footways  are,  as  the  broadest  of  the  entire  original  streets,  the 
mightiest  of  paving-stones  is  not  large  enough  for  the  comforts  of  the 
walker;  and  a  pavement  without  a  joint  is  sought  for  in  the  new  con- 
crete of  asphaltum.  Where  the  streets  which  run  off  from  the  great 
thoroughfares  are  narVow,  the  trottoir  is  widened  at  the  expense  of  the 
carriage-road ;  and  one  cart  only  can  pass  at  a  time,  so  that  we  walk 
fearless  of  wheels.  If  we  would  cross  a  road,  there  is  a  public  servant, 
ever  assiduous,  because  the  measure  of  his  usefulness  is  that  of  his 
reward,  who  removes  every  particle*  of  dirt  from  before  our  steps. 
No  filth  encumbers  the  kennels ;  no  spout  discharges  the  shower  in 
a  torrent  from  the  house-top.  We  pass  quietly  onwards  from  the 
Horse  Guards  to  the  India  House  without  being  jostled  off  the  curb- 
stone, though  we  have  no  protecting  posts  to  sustain  us ;  and  we  per- 
ceive why  the  last  of  the  shoe-blacks  vanished  from  our  view  about  the 
time  when  we  first  noticed  his  active  brothers  at  every  corner  of  Paris 
— a  city  then  somewhat  more  filthy  than  the  London  of  the  days  of 
Anne."  • 

But  if  this  be  so — if  the  streets  be  so  incomparably  cleaner  now 
than  they  were  a  century  ago  (and  no  one  can  doubt  it),  what  must 
become  of  the  blacking-makers?  The  shoe-blacks  of  old  became 
street-sweepers  by  degrees,  from  utter  want  of  custom ;  and  it  might 
be  feared  that  the  vendors  of  the  "incomparable  jet" — the  "easy- 
shining"  composition  which  produces  "  the  most  brilliant  lustre  ever 
beheld,"  and  will  "  keep  good  in  any  climate" — would  likewise  be 
driven  to  seek  another  source  of  employment.  By  no  means.  The 
blacking-makers  are  more  important  personages  now  than  ever  they 
were ;  they  surprise  us  with  magnificent  buildings — more  like  man- 
sions than  factories —and  with  horses  and  waggons,  travellers  and 
agents,  and  all  the  commercial  machinery  incident  to  a  large  branch  of 
manufacture.  What  sort  of  blacking  the  Londoners  used  a  century 
Ago,  or  who  were  the  persons  by  whom  it  was  made,  we  do  not  know ; 
but  if  the  streets  are  less  miry  now  than  they  were  then,  and  yet 
blacking  be  more  generally  used  by  all  classes,  we  arrive  at  a  sort  of 
logical  deduction,  that  we  are  a  more  cleanly  people  than  our  ancestors 
— that  the  boots  and  shoes  of  1843  are  more  resplendent  than  those  of 
1143.     A  city  clerk  or  a  London  tradesman,  instead  of  applying  to  the 

*  London,  vol.  i. '  Clean  your  Honour'i  Shoei,'  p.  1 8. 
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shoe-black  at  the  comer  of  a  court,  and  staying  there  until  "  the  foot 
grows  black  that  was  with  dirt  embrown'd,"  now  has  the  mirror-like 
polish  imparted  to  his  boots  before  he  leaves  his  home :  he  does  not 
leave  his  door  in  search  of  an  agent  of  cleanliness,  for  every  house  has 
now  such  an  agent  within. 

We  are  not  about  to  instruct  the  reader  how  to  make  a  bottle  of 
blacking ;  but  we  hope  to  convey  a  slight  idea  of  the  large  and  remark- 
able extent  of  the  arrangements  involved  in  the  manufacture,  as  car- 
ried on  by  a  celebrated  London  firm.  If  any  one  were  to  picture  to 
himself  a  dark  and  dirty  room,  containing  a  few  tubs  and  coppers,  and 
half  a  dozen  men  mixing  up  and  bottling  a  black  liquid — their  faces 
and  garments  vying  with  the  tubs  and  floor  in  blackness  (and  such  a 
picture  is  not  unlikely  to  be  formed),  he  would  be  somewhat  surprised 
at  witnessing,  as  we  have  recently  done,  the  scene  presented  at  "  Day 
and  Martin's"  factory  in  Holborn.  Whether  we  regard  this  establish- 
ment in  respect  to  its  elegant  exterior,  the  large  and  lofty  packing- 
warehouse  which  forms  its  main  apartment,  the  ranks  and  files  and  tiers 
of  bottles  in  the  '  filling-rooms,'  or  the  general  economy  which  per- 
vades the  manufacture  of  a  commodity  apparently  so  humble  as  black- 
ing, there  is  much  to  admire,  and,  perhaps  we  might  say,  much  more 
from  which  instruction  might  be  reaped ;  for  the  division  of  labour, 
and  the  apportionment  of  duty,  so  that  every  man  may  be  ready  to  do 
the  work  at  the  moment  when  the  work  is  ready  for  him,  and  have  just 
as  much  to  do  as  will  occupy  his  whole  working-day,  are  features  of 
factory-economy  in  which  much  ingenuity  and  calculation  are  called  for. 

Ail  the  world  has  heard  of  "  Day  and  Martin."  The  two  names  are 
so  associated  that  we  can  hardly  conceive  a  Day  without  a  Martin,  or  a 
Martin  without  a  Day ;  and  that  either  Day  or  Martin  should  ever  die, 
or  be  succeeded  by  others,  seems  a  kind  of  commercial  impossibility — 
a  thing  not  to  be  thought  of.  "  Day  and  Martin"  it  has  been  for 
forty  years,  and  "  Day  and  Martin"  it  will  probably  be"  for  forty  years 
to  come,  or  perhaps  till  blacking  itself  shall  be  no  more.  To  "  Day 
and  Martin's,"  then,  the  reader's  attention  is  directed. 

Those  who  knew  High  Holborn  a  dozen  years  ago  may  perhaps  re- 
member the  former  premises  occupied  by  this  firm:  unimportant 
and  inelegant,  they  called  for  no  admiration  without,  and  probably 
possessed  little  symmetry  of  arrangement  within.  Since  then,  how- 
ever, the  whole  of  the  premises  have  been  built  on  a  scale  of  great 
magnificence.    On  the  north  side  of  Holborn,  between  Red  Lion  Stn 
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and  Kingggate  Street,  a  frontage  of  about  ninety  feet  shows  the  facade 
of  the  new  building.  As  all  the  manufacture  is  carried  on  in  the  rear 
of  the  premises,  the  front  buildings  are  leased  off  to  other  parties,  with 
the  exception  of  the  central  portion,  which  pertains  to  the  factory. 
From  the  arched  entrance,  the  premises  extend  a  distance  of  upwards 
of  two  hundred  feet  northward,  to  a  street  running  parallel  with 
Holborn ;  and  the  working  parts  of  the  factory  are  nearly  a  hundred 
feet  in  width.  The  site  on  which  the  factory  stands  affords  an  instruc- 
tive example  of  the  value  imparted  by  manufacturing  premises  to  the 
land  on  which  they  are  situated.  This  site,  and  a  considerable  portion 
of  ground  near  it,  were  purchased,  many  years  ago,  by  the  parish  au- 
thorities of  St.  Clement  Danes,  for  a  sum  of  one  hundred  pounds, 
which  was  put  into  the  poor-box  by  some  benevolent  person.  The 
rack-rent  of  this  same  portion  of  ground  now  amounts  to  four  thousand 
pounds  per  annum,  and  will  probably  go  on  increasing  in  value ! 

On  entering  from  Holborn,  wc  come  first  to  a  range  of  offices  and 
counting-houses,  lying  on  the  right-hand  side  of  the  main  archway  or 
entrance.     The  polished  mahogany  desks  and  cases  of  these  offices  are 
the  w  scene  of  book-keeping  operations  of  the  customary  kind,  and  do 
not  call  for  notice  here.     At  the  north  end,  the  wide  entrance  passage 
terminates  in  a  large  arched  window,  between  twenty  and  thirty  feet 
in  height,  a  door  in  the  lower  part  of  which  leads  to  the  *  warehouse,9 
the  central  portion  of  the  whole  establishment.     This  warehouse  has 
a  striking  effect,  both  from  its  wide  and  lofty  dimensions,  and  from  the 
busy  operations  of  which  it  is  the  theatre.     Its  area  is  perhaps  not 
much  less  than  a  hundred  feet  square ;  and  its  general  arrangement 
will  be  better  understood  if  wc  divide  it  into  three  portions,  a  centre 
and  two  sides,  running  parallel  from  north  to  south.     The  central  por- 
tion is  open  from  the  ground  to  the  iron  roof,  a  height  of  probably 
fifty  feet.     It  is  lighted  by  about  a  dozen  skylights  in  the  roof,  and  by 
an  ornamental  kind  of  window,  or  glazed  scroll-work,  extending  along 
both  sides  between  the  walls  and  the  roof.     This  central  area  is  sepa- 
rated from  the  side  aisles  (if  we  may  so  term  them)  by  arches  and  piers 
of  brickwork,  beyond  which  are  these  side  warehouses,  lighted  only  from 
the  central  skylights  and  windows. 

The  northern  end  of  the  warehouse  presents,  in  the  lower  part,  an 
arched  entrance  to  another  warehouse  or  store-room  beyond,  and  at  the 
upper  part,  doors  and  windows  belonging  to  the  *  tun-room,'  or  manu- 
factory in  which  the  blacking  is  made.     Two  light  and  elegant  iron 


A  DAY  AT  «  DAY  AND  MARTIN  S."  115 

staircase*  lead  from  the  floor  of  the  warehouse  to  the  level  of  this 
upper  room,  one  on  each  aide.  The  side  warehouses  or  aisles  are  not 
above  half  the  height  of  the  central  portion;  for  they  have  over  them 
two  very  long  rooms  or  galleries  called  *  filing-rooms.'  Four  open- 
ings furnish  communication  between  these  filling-rooms  and  the  ware- 
house, two  on  each  side ;  that  is,  one  opening  to  each,  in-  communica- 
tion with  the  iron  staircase,  and  one  by  which  crates  are  hauled  up  to, 
or  lowered  from,  the  filling-room.  If  the  side  of  each  filling-room 
were  thrown  open,  the  whole  would  bear  some  resemblance  to  the  form 
of  a  church:  there  would  be  a  nave,  or  middle  aisle,  two  aide  aisles, 
and  two  galleries  over  the  latter. 

This  warehouse,  from  morning  till  night,  is  a  continued  scene  of 
bustle  and  activity.  It  is  the  part  of  the  premises  in  which  the  finished 
commodity  is  packed  for  London  shopkeepers,  for  country  trade,  or 
for  foreign  shipment.  Packers  and  porters  and  coopers  occupy  the 
greater  part  of  the  central  area.  The  coopers  are  making  or  altering 
and  adjusting  the  casks  in  which  the  bottles  are  generally  packed ;  for 
many  of  the  casks  are  made  here  from  the  rough  staves,  and  all  are 
fitted  to  the  wants  of  the  packers.  The  packers  are  in  all  sorts  of 
attitudes,  according  to  the  state  of  the  cask  which  is  being  filled :  some 
are  bending  over  the  cask,  to  put  in  the  lower  layer  of  bottles ;  some,  by 
having  nearly  filled  a  cask,  are  enabled  to  stand  more  erect  at  their 
work ;  one  man  has  got  his  foot  in  a  cask,  pressing  down  the  straw ; 
another,  with  a  stick  in  his  hand,  is  thrusting  straw  between  the  bottles ; 
some  are  heading  or  closing  the  casks ;  and  the  porters  are  arranging 
the  filled  casks  ready  for  removal  from  the  factory.  At  night,  both 
the  filling-rooms  and  the  warehouse  are  lighted  with  gas,  by  branches 
ranged  along  the  centre. 

The  side  warehouses,  or  those  portions  which  are  separated  from  the 
centre  by  the  arches  and  piers,  are  crammed  with  enormous  piles  of 
stores,  pertaining  to  some  branch  or  other  of  the  manufacture.  Casks 
ranged  by  scores  and  by  hundreds ;  staves  and  hoops  for  the  use  of  the 
coopers ;  crates  of  empty  stone  bottles ;  huge  bags  of  corks  or  bungs, 
containing  a  hundred  gross  or  more  in  each  bag ;  boxes  for  packing 
c  paste-blacking* — these  are  some  of  the  multitudinous  stores  here 
deposited.  An  underground  furnace  and  boiler,  under  each  of  the 
galleries,  furnish  hot  water  for  heating  the  whole  premises ;  and  sub- 
terraneous communication  is  kept  open  from  one  side  of  the  building 
to  the  other.     Under  the  right-hand  gallery  is  deposited  a  kind  of  fire- 
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escape,  consisting  of  a  series  of  ladders  capable  of  sliding,  telescope- 
like, to  a  height  of  a  hundred  feet ;  by'  which  any  part  of  the  walls 
or  roof  may  be  reached  from  below,  either  for  cleaning  or  repairing, 
or  any  more  urgent  purpose.  Near  the  south-eastern  corner  of  the 
warehouse  are  several  rooms  devoted  to  the  labels,  papers,  and  wrappers, 
to  which  we  shall  allude  further  by  and  by ;  and  over  some  of  these 
rooms  is  a  very  large  reservoir,  from  which  an  abundant  supply  of  water 
can  be  obtained  in  case  of  emergency. 

Before  ascending  the  flights  of  steps  which  lead  up  to  the  galleries, 
we  will  follow  out  the  lower  range  to  its  northern  termination.  An 
archway  leads  from  the  large  warehouse  to  a  smaller  store-room  filled 
with  stores  like  the  other.  The  western  exhibits  rows  and  piles  of  casks 
heaped  up  to  the  ceiling ;  while  crates  are  here  and  there  deposited, 
containing  bottles  afterwards  to  be  filled,  each  crate  holding  about  a 
hundred  dozens.  At  the  eastern  side  of  this  store-room  is  a  kind  of 
washing-house,  where  old  and  used  bottles  are  cleansed  before  being 
employed  again.  Every  one  who  is  learned  in  the  matter  of  domestic 
perquisites  knows  that  old  blacking-bottles,  like  old  things  of  many 
other  kinds,  can  find  a  market :  the  manufacturer  would  probably  be 
quite  as  well  pleased  to  use  new  bottles  altogether,  and  save  himself 
the  trouble  of  washing  old  ones ;  but  whenever  this  washing  is  neces- 
sary, it  is  effected  in  the  washing-house.  Coppers,  and  tubs,  and  brushes, 
sloppiness  below  and  steam  above,  all  indicate  the  somewhat  dirty 
occupation  of  bottle-washing ;  while  near  at  hand  are  the  crates  into 
which  the  cleansed  bottles  are  put. 

In  this  part  of  the  factory  is  also  a  furnace  and  the  necessary  appa- 
ratus for  preparing  the  red  wax  with  which  the  corks  of  blacking-bot- 
tles arc  sealed.  Those  who  know  anything  of  the  nature  of  sealing-wax, 
whether  the  finer  kinds  for  sealing  letters,  or  the  coarser  kinds  for 
sealing  bottles,  need  hardly  be  told  that  '  wax '  is  altogether  a  misno- 
mer, for  there  is  no  wax  in  it  It  is  a  compound  of  several  resinous 
substances,  coloured  by  some  one  among  the  numerous  mineral  colours. 
In  the  finer  qualities,  gum-lac  is  the  principal  resin,  spirit  of  wine  the 
principal  solvent,  and  vermilion  the  chief  colouring  substance. 
Among  manufacturers,  however,  common  resin  and  spirits  of  turpen « 
tine  and  Venetian  red,  or  some  analogous  materials,  are  sufficiently 
good  for  the  materials  of « bottle- wax.'  In  this  part  of  the  factory.bags 
and  boxes  and  tubs  of  the  ingredients  are  disposed  conveniently  for  the 
ufacture,  and  a  particular  kind  of  furnace  is  provided  for  melting 
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them.  This  furnace  is  deeply  imbedded  in  brickwork,  and  situated  in 
a  recess  quite  secluded  from  any  other  part :  it  has  also  a  very  heavy 
iron  shutter  which  can  be  drawn  down  in  front  of  it  in  an  instant,  and 
thus  render  the  occurrence  of  an  accident  from  fire  scarcely  possible. 
The  melted  ingredients,  when  thoroughly  mixed,  are  poured  into  ves- 
sels to  cool,  thence  to  be  removed  and  re-melted  in  a  way  of  which  we 
shall  speak  hereafter. 

Proceeding  still  farther  northward,  we  come  to  a  pair  of  folding- 
gates,  which  open  into  the  last  portion  of  this  range.  We  here  find 
the  cart  and  waggon  house,  where  the  carts  and  waggons  are  kept 
which  convey  the  manufactured  article  to  the  London  dealers,  to  the 
coach,  waggon,  canal,  and  railway  offices,  and  to  the  docks  and  shipping 
wharfs.  On  each  side  are  stables  for  the  horses,  over  which  are  corn 
and  hay  lofts.  This  brings  us  to  the  extremity  of  the  range,  to  which 
an  entrance  is  obtained  by  folding-gates  from  a  small  street  beyond. 

Let  us  now  return  to  the  great  warehouse,  and  ascend  one  of  the  iron 
staircases  to  the  upper  range  of  buildings.  Having  surmounted  this 
stair  and  reached  a  platform  which  crosses  the  northern  end  of  the 
warehouse  at  a  height  of  above  twenty  feet  from  the  ground,  we  obtain 
a  bird's-eye  view  of  the  operations  below ;  and  a  busy  scene  it  is.  The 
coopers  and  packers  are  distributed  about  the  whole  area  below ;  crates- 
of  empty  bottles  are  being  hauled  up,  and  other  crates  of  filled  bottles 
are  being  lowered.  Opposite,  at  the  southern  end,  a  large  clock  meets 
the  eye ;  and  through  the  large  arched  window  we  catch  a  glimpse  of 
bustling  Holborn. 

Passing  from  this  platform  or  passage  into  one  of  the  galleries,  or 
*  filling-rooms,'  we  find  doors  leading  into  the  northern  range  of  upper 
rooms,  comprising  those  in  which  the  manufacture  is  principally  con- 
ducted. One  of  these,  used  as  a  store-room,  opens  upon  the  street 
behind,  from  which  tubs,  and  butts,  and  casks  of  ingredients  are  hauled 
up  and  stowed  round  the  room.  The  vinegar  comes  in  in  casks  of 
sixty  gallons  each,  the  oil  in  larger  casks,  the  '  ivory-black '  or  other 
kinds  of  black  in  casks  containing  nearly  a  ton  each,  and  the  remain- 
ing ingredients  in  packages  and  casks  of  various  kinds,  according  to 
their  quality. 

From  the  store-room  the  ingredients  are  brought  into  the  *  tun- 
room,'  or  manufactory,  the  least  attractive  but  the  most  important  place 
in  the  establishment.  It  is  singularly  occupied.  Nearly  a  hundred 
tuba,  each  capable  of  containing  about  a  hundred  gallons,  are  ranged 
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from  end  to  end  of  the  room  in  regular  rows.  Each  tub  is  supported 
on  a  separate  stand,  or  trestle,  half  a  yard  in  height;  and  each  one  is 
capable  of  being  moved  by  a  couple  of  men  at  a  certain  stage  in  the 
manufacture.  The  tubs  are  all  more  or  less  filled  with  blacking, 
according  to  the  hour  of  the  day  when  they  are  seen.  A  few  of  them 
are  filled  with  blacking  of  a  stiffer  or  thicker  consistence.  The 
room  also  contains  other  vessels  and  apparatus  connected  with  the 
manufacture. 

On  either  side  of  this  room  are  smaller  rooms,  in  which  subsidiary 
portions  of  the  manufacture  are  carried  on.  In  one  are  the  vessels 
and  arrangements  for  filling  pots  and  tin  cases  with  paste-blacking ; 
and  round  this  room  are  stored  in  immense  number  cylindrical  packets, 
each  containing  a  dozen  tin  boxes,  intended  for  the  use  of  the  army. 
A  soldier  is  by  no  means  over-provided  with  room  for  his  implements' 
and  appurtenances,  and  a  bottle  of  liquid-blacking  would  be  rather  a 
burden  to  him.  Yet,  as  the  soldier's  boots  or  shoes  must  to  some  ex- 
tent emulate  the  brightness  and  glitter  of  the  boots  of  those  who  pay 
for  battles  instead  of  fighting  them,  a  portable  blacking  apparatus  is 
provided.  The  blacking,  instead  of  being  liquid,  is  made  into  stiff 
paste,  and  in  that  state  is  put  into  circular  tin  boxes,  about  three  inches 
in  diameter,  and  half  or  three-quarters  of  an  inch  deep.  What  be- 
comes of  the  tin  boxes  when  emptied — whether  they  are  applied  to  any 
useful  purpose,  or  whether,  like  the  millions  of  pins  made  every  year, 
they  go  no  one  knows  whither — we  cannot  say. 

From  this  room  we  proceed  to  the  western  gallery,  or  *  filling-room,' 
a  room  in  which  bottles  certainly  have  the  ascendant ;  for  what  with 
hauling  up  and  opening  crates,  and  disposing  bottles  on  benches,  and 
filling,  and  corking,  and  sealing,  and  labelling,  and  storing  on  shelves, 
it  is  certainly  the  busiest  *  bottle-department '  we  have  seen. .  The 
arrangement  of  this  room  is  well  adapted  to  facilitate  the  rapid  pro- 
gress of  the  manufacture.  It  is  about  ninety  feet  in  length,  and  perhaps 
one- third  as  broad.  Along  the  middle  extends  a  double  row  of  shelves 
or  stands,  three  or  four  in  height,  each  shelf  being  calculated  to  hold 
bottles.  Along  the  eastern  and  western  walls  are  similar  tiers  of 
shelves  or  stands  adapted  for  similar  purposes.  In  the  two  avenues 
which  separate  these  series  of  shelves  are  broad  benches,  fitted  for 
holding  [the  bottles  during  the  processes  of  filling,  corking,  sealing, 
pasting,  &c.  At  about  the  middle  of  its  length  is  a  door  or  opening  in 
the  east  side,  which  places  the  filling-room  in  communication  with  the 
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warehouse  below.  A  crane  is  fixed  immediately  outside  this  opening, 
by  which  crates  of  empty  bottles  are  drawn  up  from  the  warehouse, 
and  baskets  of  filled  bottles  lowered  from  the  filling-room.  The  tiers 
of  shelves  in  the  room  are  fixtures ;  but  the  benches  are  provided  with 
castors  or  wheels,  by  which  they  may  be  moved  from  place  to  place, 
according  as  convenience  may  require.  The  room  is  lighted  by  ten 
or  a  dozen  skylights  in  the  daytime,  and  by  gas  at  night,  or  rather  in 
the  evening.  According  to  the  time  of  the  day  when  the  filling-room 
is  visited  will  be  the  nature  of  the  operations  witnessed ;  but  at  all 
hours,  from  an  early  time  in  the  morning  till  eight  in  the  evening, 
men  and  boys  are  actively  engaged  in  the  operations  which  intervene 
between  the  making  and  the  packing  of  the  blacking. 

The  western  filling-room  communicates  with  two  of  the  manufac- 
turing rooms,  and  also  with  the  iron  platform  stretching  across  the 
northern  end  of  the  warehouse.  We  will  therefore  pass  along  this 
platform  and  visit  the  eastern  filling-room,  which  resembles  the  other 
in  its  main  features.  There  are  ranges  of  shelves  for  bottles,  disposed 
one  above  another,  and  in  parallel  lines ;  but  the  eastern  half  of  the 
room  is  somewhat  differently  arranged.  Here  the  shelves,  instead  of 
being  occupied  by  bottles,  contain  trays  filled  with  blacking  of  a  dif- 
ferent kind,  placed  there  to  cool  and  solidify.  The  benches,  too,  and 
the  operations  of  the  workmen,  are  adapted  to  the  preparation  of  paste- 
blacking  rather  than  that  of  a  liquid  kind.  All  the  shelves  in  the  two 
filling-houses  are  capable  of  containing  six  or  seven  thousand  dozens  of 
bottles ;  and  as  these  bottles  seldom  remain  many  days  on  the  shelves 
before  they  are  packed,  an  incessant  interchange  is  going  on — from 
the  manufactory  to  the  filling-room,  from  thence  to  the  warehouse, 
and  from  thence  to  the  purchaser.  The  odour  of  the  filling-rooms,  as 
of  those  more  immediately  pertaining  to  the  manufacture,  gives  to  a 
visitor  unmistakeable  evidence  that  vinegar  is  one,  and  a  principal  one, 
of  the  ingredients  employed. 

We  have  now  made  a  tour  of  the  rooms  of  this  remarkable  establish- 
ment, and  may  next  endeavour  to  give  a  slight  outline  of  the  modes  of 
proceeding  in  the  course  of  the  manufacture.  There  is,  to  be  sure, 
nothing  very  elaborate,  no  complicated  machinery,  no  array  of  engines 
and  machines  for  making  the  commodity  produced ;  but  still  there  are 
some  manipulations  which  strike  a  stranger  as  being  not  a  little  curious, 
illustrating  as  they  do  the  dexterity  which  is  acquired  by  long  practice 
in  some  one  particular  department  of  labour.     This  dexterity  of  hand 
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(which,  by  the  way,  is  exactly  expressed  by  the  French  word  "  leger- 
demain/' although  we  usually  attach  a  conjuring  meaning  to  this  term) 
is  most  frequently  exhibited  in  branches  of  manufacture  where  machi- 
nery has  not  been  extensively  introduced,  and  is  often  more  inte- 
resting to  a  looker-on  than  the  complicated  action  of  an  elaborate 
machine. 

There  are  many  ingredients  employed  in  the  making  of  blacking, 
each  manufacturer  having  a  recipe  of  his  own.  If,  therefore,  the 
reader  should  look  out  for  an  exposition  of  the  whole  affair,  the  names 
and  proportions  of  the  ingredients,  the  temperature  of  mixture,  and 
so  on,  we  shall  not  be  able  to  furnish  these  details ;  for — to  use  an  ex- 
pression which  Scott  puts  into  the  mouth  of  one  of  his  characters,  in 
relation  to  a  very  different  subject — "fcwe  cannot,  if  we  would ;  and 
we  ought  not,  if  we  could/'  Let  it  suffice  for  our  present  object  to 
know  that  ivory-black  or  some  similar  substance  constitutes  the 
principal  colouring  material,  and  that  water,  vinegar,  and  oil  are  the 
principal  liquids. 

At  dye  o'clock  in  the  morning,  winter  and  summer,  the  manufac- 
ture of  each  day's  quantum  of  blacking  commences.  The  work  is  not 
extended  from  day  to  day,  one  portion  of  the  manufacturing  processes 
being  effected  on  one  day  and  the  remainder  on  another ;  but  each 
day's  labours  are  complete  in  themselves,  so  that  a  *  day'  at  a  blacking, 
factory  is  a  tolerably  uniform  day.  The  '  tun-room,'  or  that  part  of 
this  establishment  which  is  called  the  *  manufactory,'  is  the  scene  of 
operations  in  the  first  instance.  The  mixing- vessels  are'ranged  in  rank 
and  file  over  the  greater  portion  of  the  room.  A  stirring  or  mixing 
apparatus  is  ingeniously  contrived  so  as  to  be  applicable  to  all  the  ves- 
sels, one  after  another,  and  is  worked  through  the  medium  of  a  shaft 
descending  to  a  room  below,  where  the  moving  power  is  applied.  The 
oil,  the  black,  the  vinegar,  and  the  other  ingredients  are  brought  from 
the  adjacent  store-room,  and  are  mixed  and  worked  up  in  the  requisite 
proportions ;  the  temperature,  the  stirring,  and  the  general  order  of 
processes  being  of  course  dependent  on  the  system  of  manufacture  which 
the  firm  pursues. 

While  the  manufacture  of  the  commodity  is  being  thus  carried  on 
in  the  northern  part  of  the  premises,  the  other  workmen,  in  the  '  fill- 
ing-rooms'  and  warehouse,  are  preparing  for  the  bottling  arrange- 
ments. The  bottles  employed,  as  most  persons  are  probably  aware,  are 
made  of  brown  glazed  earthenware  :  they  have  very  wide  mouths,  and 
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are  made  of  three  different  sizes,  calculated  to  hold  a  pint,  two-thirds 
of  a  pint,  and  one-third  of  a  pint  respectively.  They  are  principally 
made  at  the  Derbyshire  potteries,  and  are  brought  to  London  packed 
with  straw  in  large  crates,  each  crate  containing  on  an  average  about 
a  hundred  dozen  bottles,  and  weighing  half  a  ton.  The  crates  are  first 
deposited  on  the  floor  of  the  warehouse,  and  are  thence  hoisted  up  to  the 
'filling-rooms'  by  means  of  the  large  cranes  seen  in  our  frontispiece. 
When  a  crate  is  deposited  in  the  filling-room,  it  is  at  once  opened,  and 
the  bottles  passed  on  with  great  quickness  from  hand  to  hand,  and 
laid  in  regular  rows  on  the  broad  benches  near  the  centre  of  the 
room. 

When  the  bottles  are  all  thus  arranged,  and  the  blacking  is  in  a 
prepared  state,  the  latter  is  brought  out  of  the  tun-room  or  manufac- 
tory by  several  men,  each  tub  or  vessel  being  brought  on  the  stand  or 
frame  by  which  it  is  supported.  These  vessels,  to  a  considerable  num- 
ber, are  then  placed  at  equal  distances  near  the  bench  which  contains 
the  empty  bottles;  and  the  process  of  filling  then  begins.  Each  vessel 
is  attended  by  a  man  and  a  boy,  the  latter  of  whom  continually  stirs  the 
blacking  till  the  whole  of  it  is  bottled.  The  man  stands  by  the  side 
of  the  vessel  with  his  left  hand  next  to  the  bench  of  empty  bottles ;  and 
in  his  right  hand  he  holds  a  measure,  or  small  can.  Taking  up  a 
bottle  in  his  left  hand,  he  fills  it  with  blacking  by  means  of  his  mea- 
sure ;  the  size  of  the  measure,  and  the  quantity  of  blacking  which  he 
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collects  in  it  at  each  dipping  into  the  vessel,  being  to  adjusted  to  the 
size  of  the  bottles  as  to  expedite  the  process  as  much  as  possible.  The 
laying-down  of  the  filled  bottle  and  the  taking  up  of  an  empty  one 
are  but  the  work  of  a  moment;  every  little  circumstance  being 
pre-arranged  which  could  in  any  way  facilitate  them. 

It  might  at  first  thought  be  supposed  that  this  process  would  be 
effected  more  quickly  if  the  liquid  were  drawn  out  of  a  large  vessel 
at  once  into  the  bottles  by  means  of  a  cock  or  valve.  But  there  are 
doubtless  good  reasons  for  adopting  the  opposite  course.  It  may  be 
that  a  sediment  would  fall  to  the  bottom  of  the  vessel,  or  that  the 
liquid  would  flow  from  the  cock  too  rapidly  to  enable  the  filling  of 
each  bottle  to  be  adjusted  to  the  required  point;  for  the  quantity 
poured  into  each  bottle  is  very  exact.  But  be  this  as  it  may,  the  fill- 
ing is  effected  by  hand ;  several  open  vessels  being  ranged  along  the 
filling-room,  and  each  one  being  attended  by  a  man  and  a  boy,  whom 
we  may  perhaps  term  a  *  filler '  and  a  *  stirrer.' 

1  The  corking  of  the  bottles  is  the  next  process.  We  have  said  that, 
in  the  warehouse  beneath,  the  corks  are  sorted  in  bags  or  sacks  con- 
taining a  hundred  gross  (fourteen  or  fifteen  thousand)  each.  These 
bags  are  opened,  and  the  corks  are  sorted  into  different  parcels,  accord- 
ing to  the  sizes  of  the  bottles  for  which  they  may  be  adapted.  They 
are  then  conveyed  to  the  *  filling-rooms,'  and  the  process  of  corking 
commences.  A  man,  provided  with  an  ample  supply  of  corks,  proceeds 
along  the  range  of  benches  on  which  the  filled  bottles  are  placed,  putting 
a  cork  into  the  mouth  of  each  bottle,  but  without  staying  to  fix  or 
drive  it  in.  Another  man,  provided  with  a  wooden  mallet,  immedi- 
ately follows  him,  and  forces  the  corks  so  far  into  the  bottles,  that  the 
upper  surface  of  each  shall  be  level  with  the  top  of  the  bottle,  a  suc- 
cession of  smart  blows  being  given  to  one  cork  after  another.  All 
this  progresses  with  very  great  quickness^  the  bottles  being  ranged 
with  such  regularity  as  to  afford  every  facility  for  the  operation.  Of 
the  thousands  of  bottles  which  are  filled  every  day,  all  are  corked  in 
this  way,  by  a  sufficient  number  of  men,  each  pair  taking  one  bench 
or  range  of  benches. 

The  bottles  are  filled,  and  the  corks  are  adjusted  in  their  places ;  but 
sufficient  has  not  yet  been  done  to  secure  the  blacking  in  its  prison-house. 
When  a  cork  is  so  large  as  those  here  employed,  the  escape  of  the 
liquid  contained  in  the  bottle  can  scarcely  be  avoided  unless  some 
cement  covers  the  whole  surface  of  the  cork  and  mouth  of  the  bottle. 
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A  coarse  kind  of  sealing-wax,  as  we  have  before  observed,  is  used  for 
this  purpose,  and  is  of  course  applied  in  a  melted  state.  In  some  of 
the  upper  rooms  of  the  factory  are  several  portable  stoves  for  melting 
the  wax.  These  consist  of  tripods,  supporting  a  brasier  or  pan  for  con- 
taining ignited  charcoal ;  and  immediately  above  the  brasier  is  a  kind 
of  bowl  or  ladle  for  containing  the  sealing-wax.  This  substance,  after 
being  prepared,  as  was  before  alluded  to,  in  the  lower  part  of  the  fac- 
tory, is  taken  up  in  lumps,  and  melted  in  these  bowls  or  ladles.  When 
melted,  it  has  a  cream-like  consistence,  and  presents  the  well-known 
red  colour.  This  apparatus  being  ready,  and  placed  close  beside  the 
ranged  of  oiled  bottles,  a  workman  proceeds  to  seal  the  corks.  He  has 
no  brush,  no  ladle,  no  contrivance  for  pouring  the  wax  on  the  cork ;  but, 
holding  the  bottle  upside  down,  he  just  immerses  the  corked  surface  in 
the  liquid  wax.     Practice  has  enabled  the  men  to  effect  the  dipping  so 
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exactly,  that  the  wax  rarely  comes  over  the  sides  of  the  bottle.  The 
apparently  simple  matter  of  reversing  tbe  bottle  again,  without  scattering 
the  wax,  or  causing  it  to  flow  over  the  sides  of  the  bottle,  is  effected  by 
a  peculiar  movement  of  the  wrist  and  hand,  impossible  to  describe,  and 
difficult  to  imitate.  Many  of  our  manufactures  present  analogous 
in  which  a  process  is  effected  quite  as  much  by  tbe  muscular 
t  of  the  hand  as  a  whole,  as  by  the  delicate  agency  of  the  fin- 
gers.    For  instance,  'imitation'  or  'mock  pearls'  are  made  by  blowing 
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on,  or  at  least  interspersed  among,  the  lace-work  ground  itself.  All 
this  relates  to  the  labels  for  the  liquid  blacking  contained  in  bottles ; 
and  the  circular  labels  for  paste  blacking  are  on  the  same  principle, 
though  different  in  detail. 

Now  it  may  naturally  be  asked  by  those  to  whom  the  subject  is  new, 
how  these  various  devices,  and  these  differently  coloured  inks,  can  be 
imprinted  on  one  piece  of  paper  without  confusion  or  distortion. 
Without  going  into  any  description  of  the  various  modes  by  which 
printing  in  diverse  colours  is  now  effected,  we  will  attempt  a  brief 
sketch  of  the  contrivance  by  which  these  labels  are  produced.  One 
of  the  rooms  in  the  factory  is  a  printing-room,  in  which  is  contained  a 
beautiful  machine,  invented  by  Mr.  E.  Cowper,  of  King's  College,  who 
was  the  original  patentee  of  the  machine  by  which  this  volume  is 
printed.  It  is  a  cylinder  printing-machine,  specially  adapted  for 
printing  many-coloured  devices,  such  as  those  on  the  labels.  There 
is  one  cylinder  for  printing  all  the  red  portion,  and  another  for  print- 
ing the  black.  Eight  labels  are  printed  at  once,  but  it  will  simplify 
the  description  if  we  speak  only  of  one.  In  the  first  place  a  stereotype 
plate  is  arranged  for  receiving  the  device  of  the  black  portion  of  the 
label ;  and  another,  exactly  the  same  size,  for  the  red  portion.  These 
plates,  for  the  liquid  blacking,  measure  rather  less  than  five  inches  by 
four ;  and  on  the  surface  is  depicted,  in  relief,  all  the  letters  and  orna- 
ments, which  are  afterwards  inked  and  printed ;  the  plates  being  pre- 
pared, we  believe,  by  a  combined  process  of  casting,  stamping,  and 
modelling.  The  plates  are  so  exactly  adjusted,  that  every  raised  part 
in  one  of  them  shall  coincide  with  a  depressed  part  in  the  other,  and 
vice  versd.  This  is  in  fact  precisely  the  same  principle  as  that  on 
which  the  several  blocks  for  printing  floor-cloths  are  adjusted,  as 
described  in  a  subsequent  page  of  this  volume.  The  nature  of  the  ad- 
justment might  be  instructively  shown  by  printing  a  label  by  hand 
with  the  two  plates ;  although,  of  course,  this  would  never  do  in  prac- 
tice. We  might  take  one  of  the  plates,  carefully  ink  its  surface  either 
by  an  inking-ball  or  an  inking-roller,  and  then  impress  it  on  a  piece  of 
damp  paper.  Then  (supposing  the  first  inking  to  have  been  black),  if 
we  ink  the  second  plate  with  red,  and  print  the  paper  a  second  time, 
the  clearness  or  confusion  of  the  resulting  device  would  correctly  mea- 
sure the  degree  of  accuracy  with  which  the  one  impression  was  super- 
posed on  the  other.  It  would  be  seen  how  very  small  a  deviation  from 
in  the  adjustment  of  the  second  plate  would  be  sufficient  to 
rted  appearance  to  the  label. 


3tt  DAYS  AT  THE  FACTORIES. 

If  the  printing-machine  were  adapted  for  flat  printing,  these  pre- 
pared plates  might  he  adjusted  to  a  flat  bed  or  support.  But  a  cylin- 
der-machine is  employed,  in  which  both  the  plates  lie  on  the  surface 
of  cylinders.  Here,  however,  a  difficulty  at  once  occurs.  If  flat 
plates  be  placed  on  a  curved  surface,  it  is  easy  to  see  that  they  cannot 
conform  to  the  curvature  of  that  surface ;  and  the  mode  of  contact  be- 
tween the  plates  and  a  sheet  of  paper  to  be  printed  would  be  wholly 
incompatible  with  the  object  in  view.  The  means  had  therefore  to  be 
devised  of  curving  the  plates  without  disturbing  the  device  on  their 
surfaces ;  and  this  has  been  effected.  Eight  plates,  all  exactly  alike, 
are  bent  in  conformity  with  the  curvature  of  the  cylinders,  and  are 
then  fixed  to  the  surface  of  one  of  the  cylinders  by  means  of  delicate 
adjusting  mechanism.  Eight  other  plates,  all  alike,  but  differing  from 
the  former,  are  similarly  fitted  to  the  surface  of  the  other  cylinder. 
These  two  cylinders  are  so  adjusted  in  the  machine  as  to  rotate  in 
contact,  or  nearly  in  contact,  with  a  third,  round  which  a  sheet  of 
paper  may  be  made  to  travel.  An  inking  apparatus  for  black  ink 
is  placed  near  one  cylinder  at  one  end  of  the  machine ;  another  ap- 
paratus for  red  ink  is  fixed  near  the  other  cylinder  at  the  other  end ; 
and  when  the  machine  is  at  work,  if  a  sheet  of  damp  paper  be  placed 
at  one  end,  it  is  drawn  into  the  machine,  carried  over  and  under  various 
rollers,  and  made  to  pass  under  the  two  cylinders.  Meanwhile,  by  vari- 
ous rollers  and  other  connecting  mechanism,  the  eight  plates  on  the  one 
cylinder  become  coated  or  charged  on  the  projecting  parts  with  black 
ink,  and  those  on  the  other  with  red ;  and  matters  are  so  adjusted,  that 
exactly  when  the  paper  comes  near  the  block-inked  cylinder,  the  plates 
are  ready  to  print ;  and  immediately  after  the  paper  has  received  its 
black  impress,  it  is  caught  by  the  other  cylinder  and  printed  with  the 
red  portion  of  the  device.  As  may  be  readily  supposed,  the  most 
scrupulous  exactness  of  adjustment  is  necessary,  in  order  to  ensure  the 
juxtaposition  of  the  red  and  black  portion  of  the  device  at  the  proper 
places.  By  means  of  adjusting-screws,  the  printing-plates  can  be 
shifted  to  'so  minute  a  distance  as  the  two-hundredth  of  an  inch, 
in  order  to  bring  the  *  register,'  or  superposition  of  device,  at  the  pro- 
per points.  One  grain  of  ink  only  is  used  to  print  eight  labels.  The 
circular  labels  for  the  paste-blacking  tin  boxes,  as  well  as  the  square 
ones  for  the  bottles,  are  printed  at  this  press.  The  demand  is  so  large 
and  so  constant,  that  the  machine  is  nearly  always  at  work ;  and  when 
the  sheets  of  labels  are  printed,  boys  are  employed  to  cut  the  separate 
labels  from  them. 
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These  are  the  labels,  then,  which  we  ire  now  to  see  pasted  on  the 
bottles.  One  man  or  boy  can  paste  as  many  labels  as  two  others  can 
attach  to  the  bottles,  so  that  they  work  together  in  groups  of  three.  On 
the  bench  is  placed  on  the  one  side  a  large  tab  of  paste,  and  on  the  other 
a  ranged  series  of  filled  and  sealed  bottles.  A  heap  of  labels  is  laid 
down  face  downwards,  and  the  paster  pastes  them  one  by  one  with  a 
brash.     The  dexterity  in  this  simple  act  is  not  in  the  pasting,  bat  in  a 
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peculiar  final  touch  with  the  brush,  by  which  the  pasted  label  is  jerked 
off  the  heap,  and  caught  in  the  left  hand.  So  rapidly  is  this  effected, 
that  a  man  or  boy  will  paste  a  label,  jerk  it  off  the  heap,  catch  it  in  his 
left  hand,  and  lay  it  on  one  side,  nearly  two  thousand  times  in  an  hoar ; 
for  one  workman  can  thus  paste  a  hundred  and  sixty  dozen  labels  in 
this  time.  As  fast  as  the  labels  are  pasted,  the  other  two  workmen  at- 
tach them  to  the  bottles.  Each  one  takes  a  bottle  in  his  left  hand,  and 
a  pasted  label  in  his  right,  and  attaches  the  one  to  the  other  by  two  or 
three  touches  which  the  eye  can  scarcely  follow.  To  a  spectator  it 
seems  that  almost  before  the  bottle  is  taken  fairly  into  the  hand,  it  is 
laid  down  again  properly  labelled.  Let  any  uninitiated  person  endea- 
vour thus  to  secure  sixteen  labels  per  minute  to  as  many  bottles,  and 
see  what  progress  he  will  make. 

The  labelling  of  the  bottles  is  the  last  process  which  is  effected  in  the 
filling-room.     All  the  bottles,  after  having  been  labelled,  are  ranged 
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on  the  systems  of  shelves  in  the  filling-rooms,  and  there  kept  till  the 
paste  is  properly  hardened.  They  are  then  put  into  a  basket,  and 
lowered  from  the  filling-room  to  the  warehouse  by  the  aid  of  one  of  the 
cranes*  Here  they  pass  into  the  hands  of  the  packers  and  coopers. 
The  general  mode  of  sending  out  the  bottles  from  the  factory  is  in 
casks,  containing  from  three  to  a  hundred  dozens.  The  casks  are  pre- 
pared by  the  coopers  to  the  proper  dimensions,  and  the  packers  proceed 
with  their  work.  This,  like  many  other  apparently  simple  operations, 
requires  tact  and  judgment.  The  packer  first  ranges  a  circle  of  bottles 
round  the  inner  surface  of  the  cask,  then  encircles  a  wisp  of  straw 
within  this  ring  of  bottles,  and  then  arranges  a  smaller  ring.  In  this 
way  he  proceeds  till  one  tier  is  filled ;  and  by  the  aid  of  a  stick  or 
wedge  he  inserts  straw  and  extra  bottles  wherever  there  is  room  for 
the  one  or  the  other,  until  at  length  the  whole  are  jammed  immove- 
ably  together.  A  second  tier  of  bottles  is  then  built  up,  separated 
from  the  lower  one  by  a  layer  of  straw ;  and  this  is  in  a  similar  manner 
hardened  and  compressed  till  nothing  can  shake  about  or  become  dis- 
placed. So  on  to  the  top  of  the  cask,  which  is  finally  topped  with 
straw,  and  the  head  fastened  in,  ready  for  marking  and  carting. 

Such  is  the  career  of  a  bottle  of  blacking  before  it  leaves  the  hands 
of  the  manufacturer.  But  there  are  one  or  two  other  forms  of  black- 
ing which  we  may  briefly  notice,  in  illustration  of  the  arrangements  of 
this  factory. 

We  have  before  said  that  in  one  of  the  rooms  of  the  factory  small  tin 
boxes  are  piled  in  great  number,  and  that  these  contain,  or  are  destined 
to  contain,  paste-blacking  for  the  use  of  the  army.  Whether  any  par- 
ticular ingredients  are  used  in  this  composition,  different  from  or  in  ad- 
dition to  those  which  compose  liquid  blacking,  we  do  not  know ;  but 
the  consistence  to  which  it  is  mixed  is  much  stiffer.  The  paste-black- 
ing, when  fully  prepared,  is  contained  in  a  large  vessel  or  tub,  round 
which  two  or  more  boys  place  themselves,  each  one  provided  with  a 
small  scoop  or  ladle,  shaped  like  a  spoon,  with  the  handle  affixed  to  one 
side  instead  of  one  end.  Tin  boxes  are  close  at  hand,  which  the  boys 
take  one  by  one,  and  fill  with  the  thick  paste-like  blacking.  All  the 
boxes,  as  they  are  filled,  are  ranged  in  rows  in  the  filling-room,  where 
they  remain  till  the  blacking  has  solidified,  and  assumed  a  stiff  clayey 
consistence.  Then  tin  covers  are  put  on  them,  and  they  are  packed 
in  dozens,  and  wrapped  in  paper.  They  reach  the  soldiers,  we  believe, 
through  the  medium  of  the  army  clothiers. 
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There  ia  another  kind  of  paste-blacking  which  is  told  in  little  wide- 
mouthed  atone  pots,  something  like  crucibles.  This  is  newly  the  same 
in  quality  as  the  soldiers'  blacking;  while  the  pots  are  of  die  same 
character,  as  to  material,  as  the  bottles.  The  paste-blacking  is  laded 
into  them  by  the  same  simple  apparatus  as  into  the  tin  boxes,  and  is 
then  allowed  to  stand  aside  to  solidify ;  after  which  the  mouths  of  the 
pots  are  well  secured  with  paper. 

Another  form  of  blacking,  different  from  all  the  others,  remains  yet 
to  be  noticed.  This  is  a  kind  which  is  stiffer  than  liquid  or  bottle 
blacking,  but  thinner  than  the  other  kinds :  it  is  in  fact  a  soft  paste. 
Its  mode  of  being  packed  into  a  saleable  form,  after  the  manufacture 
is  finished,  is  very  different  from  the  other  instances.  Shallow  moulds 
or  trays  are  provided,  about  half  a  yard  long,  two-thirds  as  wide,- and 
half  an  inch  or  so  in  depth.  Into  these  moulds  the  paste-blacking  is 
poured  or  laded  from  a  large  vessel ;  and  the  moulds  are  then  put  by 
on  shelves  to  cool  and  solidify.  One  side  of  the  eastern  filling- 
room  contains  a  very  large  number  of  these  moulds,  standing  by  till 
their  contained  blacking  has  become  cool.  When  this  cooling  is  ef- 
fected, each  tray  or  mould  is  laid  flat  on  a  bench,  and  one  of  the  edges 
or  ledges  is  removed,  so  as  to  enable  a  knife  to  he  passed  under  the 
solidified  blacking,  as  a  means  of  loosening  it  from  the  bed  of  the 
mould.     The  whole  sheet  of  blacking,  if  we  may  so  term  it,  is  then  cut 
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up  into  six  dozen  rectangular  pieces,  twelve  in  the  length  of  the  sheet 
and  six  in  the  width,  by  a  convenient  kind  of  knife ;  and  the  cakes  are 
then  in  the  shape  in  which  they  are  sold.  But  they  are  too  soft  to  be 
left  without  a  covering ;  while,  on  the  other  hand,  they  require  neither 
bottles,  pots,  nor  tin  boxes.  Pieces  of  paper,  first  printed  with  the 
name  of  the  manufacturer,  &c,  are  well  saturated  with  oil,  and  when 
dry,  are  fit  to  be  used  as  wrappers  to  the  small  cakes  of  blacking.  The 
papers  are  laid  flat  on  a  bench,  one  cake  is  put  into  each,  and  by  one'of 
those  neat  and  expeditious  manipulations  which  so  many  other  parts  of 
the  factory  exhibit,  the  cakes  are  wrapped  up,  each  in  its  oiled  paper* 
Then,  in  order  to  sell  these  cakes  to  the  dealers  in  a  form  fit  to  be 
handled,  small  wooden  boxes  are  provided,  each  capable  of  holding  a 
certain  number  packed  neatly  one  upon  another. 

Thus  have  we  rapidly  sketched  the  chief  manufacturing  features 
of  the  place,  so  far  as  is  necessary  for  the  present  object  Every  day, 
we  have  said,  witnesses  a  pretty  regular  and  uniform  scries  of  opera- 
tions. The  actual  manufacture  takes  place  at  an  early  hour  in  the 
morning ;  while  the  bottling,  corking,  sealing,  labelling,  moulding  and 
wrapping  cake-blacking,  bottle-washing,  &c,  occupy  the  remaining 
hours  of  the  day  in  the  upper  and  hinder  rooms.  The  packing  in  the 
warehouse  is  so  arranged  as  to  enable  the  waggons  and  carts  to  be 
dispatched  with  one  cargo  to  the  various  dealers,  wharfs,  docks,  &c, 
in  different  parts  of  town,  at  a  pretty  early  hour  in  the  morning,  and 
with  another  cargo  at  a  later  period  of  the  day.  Taken  altogether,  it 
must  be  owned  that  a  day  at  "  Day  and  Martin's  "  is  an  early  day,  and 
a  long  day,  and  a  busy  day. 
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Thx  catting  of  a  piece  of  stone,  and  bringing  it  to  ft  form  and  ap- 
pearance adapted  to  the  purposes  of  the  builder,  are  operations  which, 
until  the  last  few  years,  have  undergone  but  a  very  slight  amount  of 
change.  The  pickaxe  at  the  quarry,  and  the  saw  and  chisel  at  the 
mason's  yard,  have  probably  for  ages  been  the  instruments  hy  which 
these  operations  have  been  conducted ;  and,  indeed,  so  far  as  regards 
the  common  building-stones,  the  same  remark  may  be  made  in  our 
own  day.  The  more  costly  kind  of  stone,  to  which  we  give  the  name 
of  marbie,  and  which,  from  its  nature,  is  susceptible  of  a  high  and 
durable  polish,  requires  for  its  due  preparation  an  amount  of  labour 
far  exceeding  that  which  is  customarily  bestowed  upon  the  commoner 
kinds  of  stone ;  and  this  circumstance  has  led,  within  a  period  com- 
paratively recent,  to  the  construction  of  machines  which  enable  the 
processes  of  sawing,  grinding,  polishing,  &c.  to  be  performed  with 
more  expedition  and  less  expenditure  of  manual  labour  than  charac- 
terized the  same  operations  formerly.  Were  it  not  for  this  circum- 
stance, we  should  not  probably  have  called  the  reader's  attention  to 
thia  department  of  mechanical  art ;  but  there  are  many  points  con- 
nected with  the  subject  at  the  present  day  which  deserve  a  little  notice. 
So  far  as  stone  is  employed  in  large  blocks  for  the  construction  of 
buildings,  strength  and  durability  are  the  chief  qualities  for  which 
the  material  is  valued;  but  when  we  have  a  substance  such  as  marble, 
in  which  delicacy  and  purity  of  colour  are  combined  with  a  suscepti- 
bility of  receiving  a  high  polish,  and  of  being  cut  into  elegant  forms, 
a  new  measure  of  value  is  obtained:  our  notions  of  taste  and  beauty 
are  at  once  appealed  to,  and  the  refining  influence  which  objects  of 
taste  exert  on  mankind  is  shared  by  this  substance  in  common  with 
some  others.  That  this  is  felt  to  be  the  case,  is  shown  by  the  evidence 
given  before  the  parliamentary  committee  on  the  Arts  and  Principles 
of  Design,  in  1 836.  It  appeared  to  be  an  opinion  on  the  part  of  many 
members  of  the  Committee,  that  if  so  beautiful  a  substance  as  marble 
could  be  brought  more  plentifully  and  economically  within  the  reach 
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of  the  inhabitants  of  this  country,  it  would  tend  to  advance  the  arts  of 
design,  and  to  diffuse  a  taste  for  the  elegances  which  are  so  well  ap- 
preciated in  Italy.  On  this  subject,  Mr.  Cowper  gave  the  following 
evidence  in  answer  to  questions  put  to  him  by  the  Committee: — 

"613.  Would  you  not  conceive,  if  the  arts  were  generally  diffused 
among  the  people,  the  black  marble  of  Derbyshire  and  different 
marbles  would  be  converted  to  purposes  at  present  almost  unknown  ? 
—Certainly. 

"614.  Is  there  not  some  tendency  now  existing  towards  the  conver- 
sion of  that  and  various  marbles  to  purposes  of  art  ?— -There  is,  both  as 
to  the  various  marbles  and  various  other  materials.  At  the  marble- 
works,  Esher  Street,  Horse  ferry  Road,  there  is  a  beautiful  system  of 
machinery  for  working  ornamental  marble;  mouldings,  slabs,  and 
pilasters  of  beautiful  workmanship,  are  executed  in  British  and  foreign 
marble  at  a  low  price.  The  whole  is  the  contrivance  of  Mr.  Tulloch, 
an  independent  gentleman  of  great  taste,  as  his  large  collection  of 
paintings  by  the  old  masters  testifies.  He,  from  observing  the  great 
use  of  marble  in  Italy  and  in  other  countries,  contrived  this  machinery 
for  the  express  purpose  of  introducing  marble  into  more  general  use 
in  this  country." 

After  a  few  questions  relating  to  a  patent  mode  of  carving  busts  in 
ivory,  Mr.  Cowper  was  asked — 

"  632.  If  applied  to  oak  or  hard  wood,  the  expense  would  be  con- 
siderably lessened  ? — Yes ;  and  I  have  seen  the  most  elegant  parquetry 
floor  made  by  it,  which  would  be  too  expensive  to  be  attempted  by 
hand.  Much,  if  not  all,  of  the  Gothic  oak  carving  for  the  new  houses 
of  parliament  might  be  done  by  it ;  and  with  Mr.  Tulloch's  machinery 
in  Esher  Street,  almost  all  the  Gothic  stone  mouldings  might  be  exe- 
cuted ;  so  that  by  this  application  of  art  to  manufacture,  the  splendid 
palace  of  the  legislature  might  itself  be  increased  in  splendour. 

"  633.  Could  it  be  used  for  working  in  wood  and  wainscoting,  and 
for  ornaments  ? — Yes ;  and  there  would  be  no  difficulty  in  doing  so." 

As  it  may  not  be  uninteresting  to  the  reader  to  know  the  means  by 
which  marble  may  be  thus  brought  into  a  useful  and  ornamental  form 
by  machinery,  we  shall  in  the  present  paper  detail  the  results  of  a 
visit  recently  made  to  the  establishment  referred  to  in  the  above 
evidence,  illustrating  our  remarks  by  a  few  wood-cuts,  and  by  such 
descriptions  as  will  explain  in  a  familiar  way  the  action  of  the  patent 
machinery,  without  attempting  minute  detail. 
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It  is  necessary  to  state  the  distinction  between  marble  and  other 
kinds  of  stone.  This  term  is  applied  to  those  finer  varieties  of  gra- 
nular and  compact  limestone,  which,  being  of  a  closer  grain,  are  sus- 
ceptible of  a  superior  polish,  and  are  remarkable  either  for  their 
whiteness,  their  blackness,  or  the  beauty  and  variety  of  their  colours. 
In  former  times  the  appellation  of  marble  (derived  from  the  Greek 
verb,  to  shine  or  glitter)  was  indiscriminately  given  to  many  stony 
masses  that  admit  of  being  polished;  and,  accordingly,  we  find  ala- 
baster, serpentine,  basalt,  porphyry,  &c.  occasionally  included  under 
that  term.  At  present,  however,  it  is  customary  to  confine  the  term 
*  marble '  to  the  kinds  of  limestone  above  alluded  to,  whether  in  a  pure 
state,  or  varied  with  foreign  substances  mixed  with  or  imbedded  in  the 
mass,  such  as  serpentine,  hornblende,  quartz,  &c.  Where  a  piece  of 
marble  is  not  purely  white  (and  white  specimens  are  very  rare),  it  has 
received  its  tints  generally  from  the  oxides  of  iron,  the  solution  of 
which  has  wholly  or  partially  penetrated  the  mass  previous  to  its  com- 
plete induration.  Blue  and  green  marbles  frequently  owe  their  tints 
to  minute  particles  of  hornblende.  The  black  varieties,  such  as  those 
of  Ireland  and  of  Derbyshire,  are  coloured  by  carbon,  and  sometimes 
by  a  kind  of  bitumen. 

The  ancient  statues,  of  which  so  many  beautiful  specimens  are  still 
remaining,  were  formed  of  marble  obtained  from  quarries  which  are 
met  with  even  in  the  present  day ;  and  the  general  character  of  all  such 
quarries  may  be  judged  from  a  notice  of  those  at  Carrara.  Several 
ridges  of  low  hills  near  the  town  of  Carrara  liave  been  known  for  the 
marble-quarries  worked  there  ever  since  the  time  of  the  Romans.  The 
quarries  are  more  than  a  hundred  in  number,  some  furnishing  the 
purest  white  marble  which  the  sculptor  can  obtain,  and  others  marble 
variously  tinted  and  adapted  for  ornamental  purposes.  The  quarries 
were  worked  throughout  the  flourishing  period  of  the  Roman  empire, 
after  which  they  fell  into  disuse,  and  did  not  resume  their  importance 
till  the  Pisans  took  possession  of  them  in  the  twelfth  century.  Of 
this  assemblage  of  quarries  Mr.  Simonds  observes: — " Formerly  on 
the  sea- side,  it  now  forms  a  deep  nook  in  the  mountain  behind ;  but 
all  Italy,  all  Europe,  and  all  the  world,  might  be  covered  with  temples 
and  peopled  with  statues  of  Carrara  marble,  yet  the  main  stock  would 
sustain  scarcely  a  visible  diminution  by  the  loss  of  such  fragments  of 
its  vastness.  The  rock  is  strewed  over  with  these  fragments  detached 
from  the  heights  by  pygmies  whom  you  scarcely  see  above,  working 
with  their  puny  tools,  and  blasting  with  gunpowder.     The  face  of  the 
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noble  rock,  exposed  for  ages  to  the  weather,  is  black ;  while  the  new 
fractures  are  dazzling  white,  and  their  crystal  grain,  dimly  transparent, 
looks  as  if  a  single  stroke  of  the  chisel— a  skilful  one  indeed — might 
make  it  breathe  at  once."*  Twelve  hundred  workmen  are  constantly 
employed  at  the  quarries;  and  the  annual  revenue  is  calculated  at 
•even  or  eight  hundred  thousand  francs.  The  blocks  are  carried  down 
from  the  quarry  in  carts,  drawn  by  oxen,  to  the  Spiaggia,  or  beach  of 
Avenza,  where  the  storehouses  are  situated,  and  whence  the  marble  is 
shipped  on  board  the  vessels  that  anchor  in  the  roads.  As  the  freight 
of  tfie  blocks  would  be  uselessly  increased  if  they  were  exported  in 
misshapen  masses,  they  are  frequently  sawn  into  squares  by  saw-mills, 
turned  by  some  small  streams  which  flow  down  the  side  of  the  hills  in 
which  the  quarries  are  situated. 

The  marble,  thus  brought  to  London  in  the  rough  state,  whether 
from  Italy,  from  France,  from  Ireland,  or  from  the  northern  parts  of 
England,  we  will  suppose  to  be  consigned  to  the  marble-working 
establishment  before  spoken  of;  and  we  will  proceed  to  describe  the 
general  arrangement  of  the  buildings,  and  the  action  of  the  different 
machines  employed  for  working  it. 

Most  Londoners,  and  perhaps  most  visitors  to  London,  are  aware 
that  the  Milbank  Penitentiary  is  situated  at  a  little  distance  north-west 
of  Vauxhall  Bridge.  Immediately  to  the  north  of  this  building  is  Holy- 
well Street,  out  of  which  branches  a  smaller  street  called  Esher  Street ; 
and  in  this  last-mentioned  street  is  situated  the  London  marble-works ; 
or,  to  give  the  full  name,  the  "  London  Marble  and  Stone  Works ;"  for 
other  kinds  of  stone  are  worked  besides  marble.  The  buildings  com- 
prise a  long  front  range ;  three  or  four  ranges  of  work-shops  and  sheds ; 
and  open  yards  connecting  these  ranges  one  with  another. 

An  arched  entrance  leads  through  the  front  range  of  buildings  into 
an  open  court  behind.  On  either  side  of  this  entrance  are  doors,  the 
one  on  the  left  hand  leading  to  offices  and  counting-houses,  to  which 
we  shall  not  further  allude.  The  entrance  on  the  right  is  to  a  room 
occupied  by  monumental  tablets  and  other  articles  in  marble,  in  a 
\  nearly  approaching  to  completion ;  as  well  as  plaster  casts  or 
S  of  which  marble  copies  have  been  made.  • 
>i  this  lower  room  a  staircase  leads  up  to  the  show-room,  which 
v  a  very  beautiful  appearance.  It  is  a  kind  of  gallery,  well 
.  for  the  reception  and  exhibition  of  finished  works  in  marble. 

•  '  Tour  in  Italy  and  Sicily,'  p.  576. 
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The  room  is  of  great  length,  and  is  lighted  by  ranges  of  windows 
situated  near  the  ceiling  on  both  sides  of  the  room,  leaving  ample  space 
for  monumental  tablets,  &c.  beneath  them.  A  clear  passage  is  left 
through  the  middle  of  the  room  from  end  to  end ;  on  either  side  of  which 
are  ranged  very  numerous  specimens  of  finished  works  in  marble,  such 
as  chimney-pieces,  pillars,  pilasters,  vases,  urns,  tables  and  table-tops, 
statues,  busts,  monumental  tablets,  mouldings,  &c.  Some  of  these  are 
very  elaborately  worked;  and,  from  the  diversified  colours  of  the 
specimens  of  marble  employed,  and  the  taste  with  which  they  are 
arranged,  the  whole  presents  a  very  elegant  appearance.  Others  are 
nearly  plain,  and  exhibit  the  accuracy  with  which  the  machinery  em- 
ployed can  produce  flat  surfaces  of  marble,  for  such  purposes  as  paving 
for  halls,  conservatories,  dairies,  shop-fronts,  &c.  Most  of  these  objects 
being  temporarily  placed  in  this  room,  the  collection  varies  from  time 
to  time.  A  short  time  ago,  among  the  more  elaborate  works  finished 
at  the  establishment,  were  a  large  Gothic  monument,  a  marble  fountain 
for  Sutherland  House,  and  a  marble  copy  of  the  large  vase  presented 
to  the  British  Museum  by  Lord  Western  in  1 839.  At  a  more  recent 
visit  we  observed  several  balustrades  and  other  articles  of  polished 
black  Irish  marble  for  Hamilton  Palace  in  Scotland. 

Descending  from  the  show-room,  we  pass  out  into  the  court  or  yard 
•behind  the  front  range  of  buildings.  This  yard  is  occupied  by  large 
blocks  of  marble :  some  in  the  rough  state  in  which  they  were  brought 
to  London,  either  merely  trimmed  with  the  chisel  or  rudely  ^awn  into 
thick  slabs ;  others  in  a  more  or  less  prepared  state.  Among  these  we 
noticed  blocks  of  black  marble  from  Ireland,  of  the  unusually  large 
•dimensions  of  thirteen  feet  by  ten  or  eleven ;  and  other  blocks  of  white 
marble  from  Italy,  much  smaller  in  size,  and  exhibiting  examples  of 
the  rude  manner  in  which  the  hand-sawing  of  the  Italians  is  effected. 

To  the  left  of  this  yard,  and  extending  behind  the  southern  end  of 
the  front  range  of  buildings,  is  another  yard,  almost  entirely  filled  with 
marble  which  has  been  already  cut  up  into  slabs  of  an  inch  or  so  in 
thickness,  and  which  are  deposited  here  till  wanted  for  the  subsequent 
processes.  A  few  slabs  of  the  finer  kinds  of  stone  are  among  them ; 
but  marbles  of  various  colours  and  qualities  constitute  the  chief 
materials  operated  on. 

Crossing  to  the  right  of  the  central  court  or  yard,  we  come  to  the 
buildings  in  which  the  working  processes  are  carried  on.  The  main 
building  is  of  two  stories,  each  measuring  probably  eighty  feet  by 
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fifty.  The  lower  story  or  room  has  doors  on  the  north,  south,  and 
west  sides,  each  leading  to  an  open  court  or  yard ;  while  on  the  east 
side  is  a  door  opening  into  an  engine-room,  where  a  steam-engine,  sup- 
plied with  the  necessary  appendages  of  furnace,  boiler,  fly- wheel,  &c. 
produces  the  moving- power  by  which  all  the  machinery  is  impelled. 
This  large  room  is  so  filled  with  machines  in  active  operation,  and  the 
unceasing  noise  of  the  sawing  and  grinding  processes  is  so  bewildering, 
that  a  stranger  requires  some  little  time  to  analyze  the  complicated 
arrangements  of  the  room.  By  beginning  at  the  source  of  power,  how- 
ever, viz.,  the  steam-engine,  and  tracing  the  communication  from  one 
point  to  another,  the  skilful  arrangement  of  the  whole  gradually 
becomes  manifest.  The  fly-wheel  of  the  steam-engine  moves  a  shaft  and 
a  system  of  cranks,  by  which  four  rods  are  made  to  move  horizontally. 
Each  of  these  rods,  by  a  reciprocating  longitudinal  movement,  moves  a 
set  of  saws  inserted  in  frames ;  and  the  arrangement  of  each  frame,  as 
we  shall  presently  explain,  is  such  as  to  admit  of  a  block  of  marble 
being  cut  by  these  saws.  There  arc  thus  four  sawing-frames  or 
machines,  ranged  in  a  rectangular  form,  two  to  the  north  and  two  to 
the  south  of  the  rotating  shaft ;  and  the  whole  occupying  the  greater 
part  of  the  eastern  half  of  the  room. 

On  the  western  side  of  the  room,  next  to  the  door  by  which  we  enter, 
is  a  'ripping-bed,'  a  machine  for  cutting  slabs  of  marble  into  narrow 
strips  or  into  small  pieces.  Next  to  this  is  a  '  grinding-bed,'  on  which 
the  slabs  .are  ground  after  sawing,  and  previous  to  the  process  of 
polishing.  Beyond,  and  towards  the  northern  end  of  the  room,  is  a 
*  moulding-bed,'  a  machine  by  which  pieces  of  marble  are  worked  into 
the  architectural  form  of  mouldings,  such  as  squares,  fillets,  headings, 
hollows,  and  ovalos.  All  these  machines  consist  of  various  parts,  to 
which  motion  of  some  kind  or  other  is  given,  in  one  of  the  many  ways 
which  are  familiar  to  those  accustomed  to  machinery,  but  which  can 
scarcely  be  made  intelligible  to  general  readers  by  written  description. 
Shafts,  drums,  bands,  cog-wheels,  racks  and  pinions,  bevel  wheels — all 
arc  brought  into  requisition,  according  to  the  kind  of  motion  and  the 
circumstances  under  which  it  is  to  be  produced.  At  the  eastern  side 
of  the  room,  in  addition  to  the  sawing-machinc%  is  a  lathe  of  large 
dimensions,  turned  by  a  shaft  connected  with  the  other  machinery.  At 
this  lathe  circular  pieces  of  stone  are  moulded,  or  provided  with  the 
architectural  mouldings  just  alluded  to ;  and  by  it  also  circular  columns 
are  turned. 
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We  will  now  pass  to  the  upper  story  of  the  building,  corresponding 
in  size  with  the  lower.  This  room  is  lighted  on  all  four  sides  by  win- 
dows, and  contains  a  great  number  of  workmen  employed  principally 
in  the  finishing  processes  of  marble-working.  There  are  several 
openings  in  the  floor,  to  make  room  for  the  upper  parts  of  the  large 
sawing-machines  below,  and  for  some  of  the  motive  apparatus  by  which 
the  machines  are  worked.  Between  and  around  these  openings  work- 
benches are  erected,  at  which  the  men  are  employed.  The  operations 
are  mostly  effected  by  hand ;  but  there  are  two  machines  on  the  west- 
ern side,  called  *  polishing-beds,'  at  which  the  finishing  operation  is 
given  to  slabs  and  other  flat  pieces  of  marble.  A  door  from  the 
southern  end  of  this  room  leads  to  the  show-room. 

We  now  leave  the  large  building,  and  pass  through  an  open  shed  or 
shop  attached  to  its  western  wall.  This  shed  exhibits  an  instance  of 
the  ubiquity  (if  we  may  be  allowed  the  term)  of  steam-power ;  for  by 
carrying  a  shaft  through  the  wall  Which  separates  the  shed  from  the 
sawing-room,  three  or  four  machines  in  the  former  are  set  in  motion 
as  effectually  as  if  they  were  in  the  large  building.  The  first  of  these, 
connected  immediately  with  the  shaft,  is  a  grinding- machine,  for 
grinding  smaller  pieces  of  marble  than  those  operated  on  by  the  ma- 
chine in  the  large  building.  Next  to  this,  and  connected  with  it  by  a 
revolving  drum  and  band,  is  a  machine  for  cutting  circular  slabs  of 
marble  of  any  dimensions  up  to  six  or  eight  feet  in  diameter.  Adja- 
cent to  this  is  a  third  machine,  by  which  small  circles,  a  few  inches  in 
diameter,  are  cut  out  of  slabs  of  marble,  and  by  which,  with  a  little 
modification  of  arrangement,  cylinders,  tubes,  and  columns  might  be 
cut.  The  remaining  part  of  this  shed  is  occupied  by  workbenches 
at  which  men  are  engaged  in  sawing,  grinding,  and  polishing  small 
pieces  of  marble,  the  working  of  which  scarcely  requires  the  aid  of  the 
machines. 

A  narrow  avenue  separates  the  shed  just  alluded  to  from  a  long 
range  of  shops,  in  which  those  departments  of  marble-working  are 
carried  on  wherein  the  mallet  and  chisel  are  the  principal  instruments 
employed.  Small  benches,  ranged  laterally  across  the  shop  through- 
out its  whole  length,  are  occupied  by  men  engaged  principally  ii\ 
sculpturing  or  carving  the  ornamental  parts  of  marble-work. 

Beyond  this  range  of  carving  shops  is  a  millwright's  shop,  in  which 
the  numerous  saws,  chisels,  and  other  instruments  of  iron  and  steel 
employed  in  the  processes  of  the  manufacture  are  repaired  and  sharp- 
ie 
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en«d;  and  in  which  repairs  and  adjustments  of  the  machinery  are 
made.  At  the  left  of  this  is  a  large  open  yard  entirely  filled. with  slabs 
of  statuary  marble,  which  have  been  cut  by  the  machines,  and  are  de- 
posited here  till,  wanted.  To  the  right  or  eastward  of  the  millwright's 
shop  is  another  open  yard,  occupied  partly  by  stores  of  atone  and 
marble  not  yet  brought  under  the  action  of  the  saw,  and  partly  by  the 
sand  and  the  apparatus  for  cleansing  and  repairing"  it,  required- in  the 
process  of  sawing. 

We  have  now  taken  a  glance  at  the  general  arrangement  of  the 
establishment,  to  show  the  mutual  dependence  of  iu  several  parts, 
Our  next  object  is,  to  trace  the  progress  of  a  block  of  marble  through 
the  several  processes  which  it  undergoes,  till  its  final  conversion  into 
slabs,  pillars,  mouldings,  plinths,  vases,  or  other  specimens  of  marble- 
work.  We  shall  thus  have  an  opportunity  of  describing  the  general 
action  of  all  the  machines  separately,  as  they  are  brought  into  re- 
quisition. 

The  first  machine  employed  on  a  block  of  .marble  after  it  is  de- 
posited in  the  manufactory  is  the  large  sawing -machine,  one  of 
which  is  represented  in  Fig.  2,     There -are  five  or  six  uf  these  in 


operation,  but  the  action  of  any  one  will  illustrate  that  of  all  the  rest, 
The  process  of  sawing  must  of  course  be  regulated  according  to 
the  purpose  for  which  the  marble  is'  employed.     In  a  monumental 
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tablet,  the  "pieces  of  marble  employed  are  generally  broad,  flat,  and 
thin,  whether  or  not  they  be  highly  decorated.  In  a  chimney-piece, 
the  several  parts  are  likewise  made  from  rather  thin  slabs  and  strips ; 
in  marble  steps,  table-tops,  pavements,  &c,  the  same  remark  applies ; 
and  indeed  in  the  larger  proportion  of  articles  made  of  marble,  the 
pieces  from  which  they  are  formed  are  flat  slabs  or  sheets,  rather  than 
massive  pieces.  In  many  of  the  ornamental  purposes  to  which  marble 
is  applied,  a  foundation  of  commoner  stone,  of  brick,  of  wood,  or  of 
cement,  is  first  formed,  and  then  the  marble  is  superposed  merely  as  a 
sort  of  casing.  It  results  from  this  mode  of  using  it,  that  a  block  of 
marble  is  in  most  cases  converted  into  slabs  of  an  inch  or  so  in  thick- 
ness before  being  applied  to  its  ulterior  purpose. 

This  first  process  of  sawing  is  that  in  which  the  application  of  ma- 
chinery is  perhaps  of  the  greatest  importance,  not  only  as  regards  the 
expenditure  of  manual  labour,  but  also  in  reference  to  the  accuracy 
with  which  the  cutting  is  effected.  With  regard  to  the  first  point, 
many  persons  must  have  observed  the  singularly  inefficient  way  in 
which  the  muscular  power  of  a  man  is  exerted  in  the  common  mode  of 
sawing  a  stone.  He  sits  at  one  end  of  the  stone,  grasping  with  his 
hands  one  end  of  a  frame,  which  contains  an  iron  saw  or  cutter,  and 
this  saw  he  pushes  to  and  fro  as  a  means  of  dividing  the  block  of  stone 
or  marble  into  slabs.  Now  it  is  manifest,  on  a  very  little  consideration, 
that  his  muscular  strength  is  not  equally  effective  as  a  working-power 
during  these  reciprocal  movements ;  to  push  and  to  pull,  to  draw  up- 
wards and  to  draw  downwards,  to  extend  the  hands  from  the  body  and 
to  draw  them  to  it,  are  respectively  efforts  which  produce,  very  unequal 
effects.  If  we  watch  the  proceedings  of  a  stone-sawyer,  we  shall  also 
see  that  the  saw  frequently  '  jars,'  or  has  a  tremulous  motion  c  >nse- 
quent  on  the  unequable  manner  in  which  it  is  moved ;  the  result  of 
which  is,  that  the  cut  is  not  equally  effective  throughout  the  whole 
length  of  the  block.  All  these  circumstances  combine  to  render  the 
cutting  by  hand  a  very  slow  one. 

"With  respect  to  the  accuracy  of  the  cutting,  it  may  well  be  supposed 
that  this  is  with  difficulty  attained  by  hand.  The  blade  of  the  saw  or 
cutting  instrument  is  not  above  three  or  four  inches  wide,  and  is  ex- 
tremely apt  to  twist  a  little  out  of  the  vertical  plane.  If  we  were  to 
attempt  to  cut  through  a  large  cheese  with  a  common  knife,  the  cut 
would  be  more  and  more  irregular  in  proportion  as  the  blade  of  the 
knife  was  narrower.     So  in  the  case  of  the  stone ; "  the  narrowness  of 


243  DAYS  AT  THE  FACTORIES. 

the  blade — necessary  to  ensure  its  easy  passage  through  the  stone — 
renders  it  so  liable  to  deviate  from  the  vertical  plane,  that  a  perfectly 
level  cut  is  almost  unattainable  by  hand.  This  irregularity  produces 
two  ill  consequences :  it  renders  a  laborious  process  of  grinding  neces- 
sary, in  order  to  produce  a  level  surface ;  and  it  occasions  a  waste  of 
material,  which  is  of  serious  importance  if  the  quality  of  the  marble 
be  valuable.  Of  this  latter  fact  we  saw  a  striking  instance.  In  the 
central  yard  of  the  Marble-works  were  the  two  halves  of  a  large  and  very 
fine  block  of  statuary  marble,  which  had  been  cut  in  two  in  Italy  before 
exportation.  The  cutting  had  been  effected  by  liand ;  and  on  glancing 
the  eye  along  the  surface  of  one  of  the  pieces  thus  cut,  it  was  obvious 
that  the  surface  was  about  nine  inches  out  of  a  true  plane,  the  saw 
having  twisted  in  various  directions  during  the  process  of  cutting.  The 
distortion  thus  occasioned  affected  both  halves  equally,  for  a  convex  pro- 
tuberance in  one  half  had  a  corresponding  depression  in  the  other ;  and 
to  bring  both  these  to  a  true  surface,  the  middle  portion  of  the  one 
and  the  edges  of  the  other  had  to  he  sawn  or  ground  away  to  the  depth 
of  nine  inches.  It  happened  that  this  block  was  one  of  the  finest  speci- 
mens of  purely  whito  marble,  a  fact  which  could  not  be  fully  ascer- 
tained until  the  cut  was  made;  the  quality  was  so  valuable,  that  the 
portion  wasted  by  the  irregular  sawing  would,  if  cut  into  slabs,  have 
been  worth  a  sum  estimated  by  the  proprietors  at  nearly  a  hundred  and 
fifty  pounds. 

These  are  some  of  the  circumstances  which  render  the  employment 
of  machinery  very  important ;  and  Sir  George  Wright  and  Sir  James 
Jelf  some  years  ago  devised  machines  for  these  purposes.  Their  at- 
tempts, from  various  causes,  were  not  permanently  successful ;  but 
the  mechanism  of  Mr.  Tulloch  has  now  been  in  operation  several 
years.  The  sawing- frames  each  consist  of  a  cast-iron  framework,  to 
hold  the  working  machinery  together,  about  twelve  feet  long.  A 
horizontal  rectangular  frame,  longer  than  the  block  to  be  cut,  and 
wider  than  the  block  is  thick,  has  mechanism  at  each  end  by  which  a 
number  of  saws  may  be  fixed  parallel  to  the  length  of  the  frame,  and 
with  the  blade  of  each  saw  in  a  vertical  plane.  By  means  of  pins  and 
wedges,  the  saws  can  be  fixed  at  any  required  distance  apart :  suppose, 
for  instance,  that  a  block  is  to  be  cut  into  a  number  of  slabs,  each  one 
inch  thick;  an  equal  number  of  saws  would  be  fixed  in  the  frame 
strictly  parallel  one  to  another,  and  exactly  an  inch  apart;  so  that  the 
saws  themselves  would  ensure  the  accurate  regulation  of  the  thickness 
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of  the  slabs.  The  saw-frame  is  capable  of  sliding  in  vertical  grooves  in 
the  cast-iron  supporters,  and  is  balanced  by  weights  connected  with  it 
by  a  chain  passing  over  a  pulley  above ;  the  saws  are  thus  kept  at  a 
height  from  the  ground  corresponding  to  the  part  of  the  block  which  is 
being  cut ;  and  as  they  are  a  little  heavier  than  the  balance-weight, 
they  gradually  descend  by  their  own  pressure  as  the  cutting  proceeds. 

The  saws  here  spoken  of  are  rather  unfortunately  named.  A  stone- 
saw  is  not  a  saw  at  all.  It  is  merely  a  piece  of  soil  sheet-iron,  with  a 
blunt,  smooth,  straight  edge,  unprovided  with  teeth.  Its  action  is  not, 
properly  speaking,  to  cut  the  stone,  but  to  separate  the  particles  of  the 
material  by  friction.  The  effect  is  much  increased  by  the  addition  of 
sand  and  water,  the  latter  of  which  in  some  degree  softens  the  stone, 
while  the  sharp  particles  of  the  former  aid  the  frictive  action  of  the 
saw ;  the  small  hard  particles  which  constitute  sand  may  indeed  be 
deemed  substitutes  for  the  teeth  of  a  saw.  The  quality  of  the  sand  is 
varied  according  to  the  nature  and  hardness  of  the  stone  to  be  cut; 
coarse  sharp  sand  being  used  for  soft  kinds  of  stone,  while  very  fine 
sand  is  better  fitted  for  the  harder  stones.  At  the  Marble- works  the 
sand  employed  is  obtained  from  the  neighbourhood  of  Croydon.  It  is 
well  washed  in  large  vessels,  in  order  to  free  it  as  much  as  possible 
from  extraneous  substances ;  after  which  it  is  placed  in  a  large  brick 
receptacle  covered  with  a  roof,  but  open  to  the  air,  where  it  is  kept  till 
wanted.  The  cleanness  of  the  sand  employed  is  a  matter  of  considera- 
ble importance ;  for  if  a  small  fragment  of  wood,  or  a  grain  so  large 
that  it  will  not  penetrate  (but  rolls  over)  the  stone,  gets  among  the 
sand,  the  action  of  the  saw  is  much  impeded,  and  the  removal  of  the 
obstacle  very  difficult. 

We  will  suppose  that  a  block  of  Italian  marble,  eight  or  ten  feet 
long,  five  or  six  wide,  and  one  and  a  half  thick,  is  to  be  cut  into  as 
many  inch  slabs  as  it  will  make,  say  sixteen.  Sixteen  saws  are  fitted 
into  the  frame  parallel  and  equidistant,  and  the  whole  are  lifted  up  by 
means  of  a  windlass  acting  on  the  balance  weight  above,  to  a  height 
sufficient  to  allow  the  block  of  marble  to  be  placed  edge  uppermost 
beneath  them.  The  block  is  placed  as  nearly  vertical  as  practicable, 
and  is  wedged  and  supported  so  as  to  remain  firm.  A  very  ingenious 
little  machine,  in  which  Mr.  Tulloch  has  shown  much  inventive  con- 
trivance, is  then  suspended  over  the  block,  for  supplying  the  saws  with 
the  requisite  amount  of  sand  and  water.  In  the  ordinary  method  of 
sawing  by  hand,  a  board  is  placed  so  as  to  sloj>e  towards  the  fissure 
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made  by  the  saw ;  and  at  the  upper  part  of  this  board  is  placed  a  vessel 
of  water,  from  which  a  small  but  constant  stream  is  running  down  the 
board  into  the  opening.  A  quantity  of  sand  previously  washed  is  also 
placed  on  the  board  at  a  little  distance  from  the  point  where  the  water 
is  running ;  and  a  portion  of  this  sand  is  drawn  forward  by  the  work- 
man into  the  running  water  by  means  of  a  stick  with  a  hook  at  the  end, 
and  carried  down  gradually  into  the  fissure  made  by  the  saw.  But  by 
Mr.  Tulloch's  contrivance  several  saw  fissures  are  supplied  with  sand 
and  water  at  once.  An  iron  cistern,  about  two'  feet  long,  one  high,  and 
one  wide,  is  filled  with  water ;  and  in  each  side  are  fixed  about  twenty 
-cocks.  The  water,  slowly  flowing  from  these  cocks,  falls  into  an 
equal  number  of  little  grooves  formed  in  the  bottom  of  a  box  filled 
with  sand ;  and  these  grooves  are  so  constructed  that  the  sand  and  water 
flow  out  together  at  a  number  of  little  openings  on  one  side  of  the 
box.  These  streams  of  sand  and  water  are  then  so  directed  as  to  flow 
each  into  one  of  the  saw  fissures.  As  there  arc  two  grooved  boxes, 
one  on  each  side  of  the  cistern,  there  are  two  streams  of  sand  and  water 
flowing  into  each  fissure.  This  is  one  of  those  small  pieces  of  me- 
chanism frequently  met  with  in  our  manufactures,  in  which  more  in- 
ventive ingenuity  is  often  called  for  than  in  machines  apparently  much 
more  important. 

The  saws  being  made  to  rest  on  the  block,  and  the  sand  and  water 
being  arranged  to  flow  into  the  fissures  as  soon  as  they  are  made,  the 
saw-frame  is  set  into  reciprocating  horizontal  motion  by  a  connection 
being  formed  between  it  and  the  working  shaft  of  the  steam-engine. 
By  a  particular  application  of  a  parallel  motion  somewhat  similar  to 
that  o£  Watt,  the  saws  are  moved  in  a  strictly  horizontal  manner,  the 
length  of  the  stroke  of  each  saw  being  about  eighteen  inches.  When 
the  saw  comes  to  the  end  of  its  stroke,  it  is  lifted  up  a  little  by  means 
of  an  inclined  plane,  so  as  to  allow  the  sand  and  water  to  flow  down 
beneath  it  in  the  crevice.  As  the  cutting  proceeds,  the  assemblage  of 
saws  descend  by  their  own  weight  being  a  little  greater  than  that  of 
the  balance ;  and  the  reciprocating  motion  continues  till  the  block  has 
been  entirely  divided  into  slabs. 

There  are  four  machines  of  the  kind  just  described,  all  connected  by 
rods  with  the  working-shaft  of  the  steam-engine,  and  all  capable  of  re- 
ceiving and  working  an  equal  number  of  saws.  But  within  the  last 
few  years  blocks  of  black  marble  from  Gal  way  have  been  procured  of 
such  large  dimensions  that  the  sawing-machines  are  not  able  to  receive 
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them :  for  working  on  such  blocks  another  Hawing- frame  has  been 
erected  out  in  the  open  yard,  but  stilt  in  connection  with  the  working 
power  of  the  steam-engine.  We  saw  a  block  of  Galway  marble,  thir- 
teen feet  long  by  ten  feet  wide,  under  process  of  sawing  in  this  frame  : 
it  was  being  cut  into  slabs  for  forming  the  landings  of  a  grand  stair- 
case in  Hamilton  Palace. 

After  a  block  of  marble  has  been  cut  into  slabs,  it  is  for  many  pur- 
poses required  to  be  reduced  to  the  form  of  narrow  strips,  such  as  the 
several  parts  of  a  chimney-piece,  or  of  a  monumental  tablet ;  or  else 
into  small  pieces  of  various  shapes.  The  large  sawing -frames  are 
not  adapted  for  tins  smaller  kind  of  workmanship,  which  is  therefore 
effected  in  a  machine  called  a  'ripping-bed,*  represented  in  Fig.  3. 
This  is  a  kind  of  table,  twelve  or  ^fourteen   feet  long,  six  or  seven 


Fig- 3- 

wide,  and  three  high,  the  flat  or  bed  of  which  is  made  of  cast-iron. 
On  this  iron  bed  is  placed  one  of  plank,  forming  the  top  of  the  table ; 
and  on  this  the  slabs  which  are  to  be  cut  into  strips  are  temporarily 
fixed  with  plaster  of  Paris.  A  horizontal  axle  revolves  a  few  inches 
above  the  table,  and  on  this  axle  are  fixed  vertical  cutters,  consisting 
of  circular  pieces  of  soft  iron  about  eight  inches  in  diameter,  the  lower 
edge  of  which,  while  revolving,  nearly  touches  the  table.  The  iron 
,  1.3 
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bed  on  which  the  planking  and  the  slab  rest  u  connected,  by  means 
of  pulleys,  with  a  heavy  weight,  by  which  it  is  drawn  slowly  forward ; 
and  the  edge  of  the  marble,  thus  forcibly  drawn  in  contact  with  the 
edge  of  the  cutter,  is  subjected  to  its  cutting  action,  and  is  pulled 
forward  by  the  weight  as  fast  as  the  cutting  is  effected.  The  axle, 
being  several  feet  long,  is  adapted  for  the  reception  of  several  cutters 
at  once,  which  may  be  so  adjusted  as  to  produce  strips  of  any  required 
width.  Suppose,  for  example,  it  were  required  to  cut  a  slab  three 
feet  wide  into  one  dozen  strips,  all  of  different  width :  a  series  of 
cutters,  all  of  equal  diameter,  would  be  fixed  upon  the  axle  at  such 
relative  distances  apart  as  would  correspond  with  the  width  of  the 
strips  to  be  produced,  and  all  the  cuttings  would  he  made  at  one  time. 
One  man  attends  to  the  machine,  adjusting  the  cutters  to  the  axle, 
arranging  the  marble  on  the  bed,  adjusting  the  balance- weight  to 
the  work  required  to  be  effected,  and  keeping  up  a  constant  sup- 
ply of  sand  and  water  at  the  fissures  which  the  cutters  make  in  the 
marble. 

The  form  of  this  machine  adapting  it  only  to  make  rectilinear  cuts, 
the  production  of  a  curve  requires  other  arrangements.  We  have 
before  stated  that  there  are  two  machines  for  cutting  circular  pieces 
of  marble  from  flat  slabs.  One  of  these,  for  circles  of  large  dimen- 
sions, consists  of  a  flat  bed  capable  of  receiving  a  slab  six  or  eight  feet 
in  diameter,  in  a  horizontal  position.  Above  this  is  a  vertical  pillar, 
to  the  lower  end  of  which  arc  attached  four  arms  at  right  angles  with 
one  another,  and  all  exactly  equal  in  length.  To  the  bottom  of  each 
arm  is  fixed  a  piece  of  iron,  such  as  the  saws  arc  made  of,  bent  into  a 
curve  corresponding  with  the  curvature  of  the  circle  ta  be  produced. 
These  pieces  of  iron  are  capable  of  being  fixed  at  any  distance  from 
the  centre,  and  the  distance  chosen  in  any  particular  instance  depends  on 
the  diameter  of  the  circle  to  be  cut.  When  the  arms  revolve,  the  pieces 
of  iron  attached  to  their  lower  surfaces  become  cutters  :  each  is  capa- 
ble of  making  a  circular  cut  in  the  surface  of  the  marble  during  one 
rotation,  and  all  acting  in  conjunction  to  produce  a  more  speedy  effect. 
The  slab  is  fastened  down  to  the  bed  with  plaster  of  Paris,  to  keep  it 
from  shifting  during  the  process  of  sawing ;  and  the  fissure  is  kept 
constantly  wetted  with  sand  and  water  by  a  man  or  boy  in  attendance 
on  the  machine.  The  revolving  arms  are  connected  with  a  balance- 
weight  in  such  a  manner  that  the  cutters  sink  in  proportion  as  the 
fissure  in  the  marble  becomes  deeper,  until  at  length  a  circular  piece 
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Fig.  4. 


is  entirely*  cut  out  of  the  slab.  We  saw  two  beautiful  variegated  mar- 
ble table- tops,  about  six  feet  in  diameter,  which  had  been  cut  to  the 
circular  form  by  this  machine. 

The  smaller  circular  cutter  acts  on  somewhat  the  same  principle 

as  the  larger.  A  vertical  shaft  is  set  in  rotation, 
to  the  lower  end  of  which  is  attached  a  hollow 
cylinder  of  sheet-iron.  The  lower  edge  of  this 
cylinder  acts  as  a  cutter,  the  marble  to  be  cut 
being  placed  on  a  stand  or  bench  immediately 
beneath  it  Cylinders  of  different  sizes  are  kept 
for  circles  of  varying  diameters,  and  their  depth 
is  such  that  three  or  four  pieces  of  marble  might 
be  laid  one  on  another,  and  all  cut  at  once.  The 
same  means  of  fixing  the  marble  to  the  bench 
beneath,  of  supplying  the  fissure  with  sand  and 
water,  and  of  elevating  and  depressing  the  cutters, 
are  adopted  in  this  as  in  the  other  machines  lately 
described.  Some  years  ago  a  contrivance,  bearing 
a  certain  degree  of  resemblance  to  this,  was  devised  for  forming  round 
pillars  and  hollow  cylinders  ftnd  tubes  of  stone,  the  cutting  instrument 
in  both  cases  being  a  cylinder  of  metal.  By  a  small  circular  cutter  of 
this  kind,  pieces  of  marble  may  be  cut  in  great  number,  and  with  great 
accuracy,  for  mosaic  or  tessellated  pavements. 

But  a  mere  circle,-  with  a  plain  edge,  is  only  one  of  the  forms  in 
which  a  curved  piece  of  marble  is  required  for  ornamental  purposes. 
The  edge  itself,  or  portions  of  a  pillar  or  pedestal,  may  be  required  to 
present  some  architectural  form,  such  as  squares,  rounds,  hollows,  &c. 
To  give  this  form  to  a  piece  of  marble  a  lathe  is  employed,  differing 
little  from  the  common  turning -lathe.  A  small  block  of  marble  in 
a  rough  state,  or  a  small  circular  piece  of  slab,  as  the  case  may  be,  is 
attached  to  the  lathe,  and  set  into  rapid  rotation  by  a  shaft  connected 
with  the  steam-engine ;  and  a  workman  proceeds  to  give  it  the  required 
form.  This  he  effects — not  with  an  iron  cutter  used  with  sand  and 
water,  nor  with  a  mallet  and  chisel, — but  with  long  sharp-pointed  in- 
struments of  steel,  the  points  of  which  he  brings  in  contact  with  the 
8 tone  in  the  same  manner  as  the  turner  uses  his  chisel.  The  stone 
flies  off  in  small  fragments  by  the  use  of  the  sharp-pointed  instrument ; 
and  when  a  rough  approximation  to  the  shape  has  been  thus  produced, 
other  tools,  such  as  gouges,  &c,  are  employed  to  complete  the  form  of 
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the  piece  of  marble.     Pillars  and  other  articles  of  a  similar  -kind  could 

be  worked  by  similar  means. 

A  few  paragraphs  back  we  described  a  machine  called  a  'ripping- 
bed,'  by  which  a  slab  of  marble  could  be  cut  up  into  strips.  The  strips 
thus  produced  are  sometimes  used  in  their  plain  form,  after  being 
polished;  but  they  are  more  frequently  diversified  with  mouldings,  in 
a  manner  exemplified  by  the  upright  sides  of  a  marble  chimney-piece. 
These  mouldings  are  worked  by  an  Ingenious  machine  called  a  '  mould- 
ing-bed,' bearing^  good  deal  of  resemblance  to  the  '  ripping-bed,'  so 
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far  as  regards  the  flat  table  on  which  the  marble  is  laid,  and  the  posi- 
tion of  a  revolving  axle  a  little  above  the  table.  But  the  cutters  by 
which  the  mouldings  are  wrought  are  altogether  different:  they  con- 
sist not  of  circular  pieces  of  sheet-iron,  but  of  masses  of  iron  whose 
circular  surfaces  have  been  wrought  into  various  forms,  the  counter- 
part* of  the  different  mouldings  to  be  produced.  We  saw  several 
hundreds  of  these  cutters,  adapted  for  all  the  various  patterns  likely 
to  he  demanded.  When  a  strip  of  marble  is  to  be  moulded  to  any  par- 
ticular form,  an  iron  cutter  corresponding  with  that  form,  or  rather, 
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the  counterpart  to  it,  is  placed  on  an  axle  just  above  the  bed  of  the 
machine,  and  firmly  fixed  in  its  place.  The  strip  of  marble  is  then  fixed 
down  with  plaster  of  Paris  to  a  board  which  is  capable  of  being  moved 
slowly  forward  by  a  rope  and  pulley,  as  in  the  other  machines,  at  such 
a  height  as  shall  just  allow  the  iron  cutter  to  make  the  required  depth  of 
cutting.  The  cutter  being  set  into  rapid  rotation,  the  marble  is 
brought  up  to  it,  and  is  cut  or  ground  away  by  the  action  of  the 
revolving  iron.  The  marble  advances  onwards  as  fast  as  it  is  cut, 
and  then  presents  a  series  of  parallel  mouldings  on  its  surface,  the  coun- 
terpart of  those  in  the  cutter. 

We  have  now,  we  believe,  described  all  the  machines  whose  action 
is  to  cut  the  blocks  of  marble  into  smaller  pieces  of  various  forms, 
and  have  next  to  speak  of  those  whose  office  is  to  give  a  smooth  and 
polished  surface  to  the  pieces  so  cut  The  action  of  the  cutters,  what- 
ever be  their  form,  necessarily  leaves  a  certain  degree  of  roughness  of 
surface  ;  and  if  the  cutting  be  made  irregularly,  the  surface  is  not  only 
rough,  but  uneven.  Under  all  circumstances,  therefore,  a  slab  or  piece 
of  marble  requires*  to  be  ground  after  it  is  cut.  The  means  of  effecting 
this  at  the  marble-works  are  various,  according  to  the  size  of  the  slab 
to  be  operated  on.     If  the  slab  be  large,  a  *  grinding-bed,'  situated  near 
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the  large  sawing-frames,  is  employed.  This  consists  mainly  of  a  very 
strong  wooden  bed  or  table  on  which  the  slab  is  laid,  and  of  a  large 
cast-iron  plate  whose  lower  surface  performs  the  grinding  process. 
The  bed  is  subject  to  a  very  slow  reciprocating  or  backward  and  for- 
ward motion,  by  means  of  rack  and  pinion  work  beneath ;  while  the 
iron  plate  which  is  suspended  from  above  has  a  very  singular  motion 
given  to  it,  not  exactly  either  circular  or  rectilinear,  but  a  compound 
of  both.  The  combination  of  these  movements  in  the  bed  to  which  the 
marble  is  attached,  and  in  the  iron  plate  which  is  superposed  on  it,  is 
such  that  the  motion  of  any  one  point  may  be  compared  to  the  curves 
on  an  engine-turned  watch.  The  object  of  this  very  ingenious  contri- 
vance is,  that  every  part  of  the  slab  may  be  ground  in  the  same  degree 
and  in  the  same  manner,  and  that  the  movement  of  the  iron  over  any 
particular  part  of  the  surface  of  the  marble  may  be  as  varied  in  direc- 
tion as  possible.  This  process,  like  that  of  sawing,  requires  a  supply 
of  sand  and  water  to  aid  the  action  of  the  iron.  The  supply  is  effected 
in  a  curious  manner.  The  plate  is  surrounded  by  a  raised  ledge,  and 
is  pierced  in  various  parts  with  round  holes.  It  thus  forms  a  kind  of 
shallow  box  with  a  perforated  bottom ;  and  being  filled  or  partially 
filled  with  moistened  sand,  the  latter  .finds  its  way  down  through  the 
holes,  and  moistens  the  whole  surface  of  the  marble  beneath  the  iron. 
The  plate  is  capable  of  being  elevated  and  depressed  to  different 
heights,  to  accommodate  the  thickness  of  the  marble  which  may  be 
placed  beneath  it 

The  machine  thus  described  is  particularly  calculated  for  grinding 
large  flat  surfaces  of  marble,  which  it  reduces  to  a  plane  almost  mathe- 
matically correct.  But  for  smaller  pieces  of  marble,  or  the  edges  of 
slabs,  another  machine  is  employed,  in  which  the  grinding  instrument, 
although  arranged  in  a  totally  different  manner,  is  still  made  of  iron. 
A  circular  plate  of  iron,  about  five  feet  in  diameter,  and  two  inches  in 
thickness,  is  placed  in  a  horizontal  position,  and  connected  with  a  ver- 
tical shaft  or  a»le,  which  passes  through  the  centre.  This  axle,  by  the 
aid  of  intervening  wheel-work,  is  set  into  rotation,  and  in  its  turn  ro- 
tates the  iron  plate.  The  lower  surface  and  the  edge  of  the  plate  are 
hidden,  but  the  upper  surface  is  open ;  and  being  at  a  height  of  about 
three  feet  from  the  ground,  it  forms  a  convenient  bed  or  bench,  at 
which  the  men  may  work :  it  is  in  fact  an  iron  workbench  revolving 
in  a  horizontal  direction.  This  '  circular  grinding-bed,*  which  the 
workmen— with  the  peculiar  nomenclature  of  which  most  workmen 
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are  so  fond — call  a  'roundabout,'  is  moistened  with  sand  and  water; 
and  any  pieces  of  marble  which  are  to  be  ground  by  its  aid  are  pressed 
down  firmly  upon  it  The  iron  surface  has  the  same  effect  on  the  mar- 
ble in  this  instance  as  in  the  former,  the  difference  being  in  the  kind  of 
motion  given  to  the  iron,  and  in  the  iron  being  beneath  the  marble  in- 
stead of  above  it 

The  action  of  a  surface  of  iron,  used  as  in  the  two  machines  just  de- 
scribed, is  not  to  polish  the  piece  of  marble  exposed  to  it,  but  merely 
to  bring  it  to  a  perfect  level,  by  removing  all  saw-marks  and  other 
irregularities  of  surface.  But  as  one  of  the  chief  beauties  for  which 
marble  is  admired  is  the  brilliant  gloss  presented  by  its  surface  when 
highly  worked,  the  slabs  or  strips,  after  being  ground  by  one  of  the  two 
machines  described  above,  are  carried  to  a  polishing  machine,  or 
*  polishing-bed,'  situated  in  the  upper  floor  of  the  building.  This  ma- 
chine is  about  twelve  feet  long,  four  or  five  wide,  and  three  high.     It 
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consists  of  a  flat  bed  on  which  the  piece  of  marble  is  laid,  and  mocha  ■ 
nism  for  working  the  polishing  instruments.  Each  of  these  latter  is 
about  two  feet  long  and  four  inches  wide,  formed  of  lead  or  some  other 
heavy  substance,  and  faced  at  the  bottom  with  a  layer  of  a  peculiar 
kind  of  felt,  adapted  for  the  polishing  of  marble.  Each  polisher  is  con- 
nected by  means  of  a  long  handle  with  the  working  machinery  of  the 
steam-engine,  by  which  it  acquires  a  backward  and  forward  motion 
over  the  surface  of  the  marble ;  and  the  arrangement  is  such  that  seve- ' 
ral  polishers  may  be  wrought  at  one  time.  All  flat  surfaces  of  marble, 
whether  large  slabs  or  narrow  strips,  may  be  polished  in  this  way. 

There  are,  in  most  worked  specimens  of  marble,  whether  articles  of 
furniture  or  of  decoration,  numerous  small  pieces  which  cannot  be  con- 
veniently or  profitably  prepared  by  the  machines  which  have  lately  en- 
gaged our  attention.  This  is  especially  the  case  where  any  elaborate 
carved  work  forms  part  of  the  design.     It  thence  results  that  there 
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are  a  large  number  of  men  employed  at  the  Marble -works  besides  those 
who  are  in  attendance  on  the  machinery.  A  brief  notice  of  the  modes 
in  which  the  manual  labour  of  these  workmen  is  applied  will  be  a 
necessary  sequel  to  our  preceding  details. 

If  a  small  piece  of  marble  is  to  be  cut  in  a  manner  which  does  not 
require  the  aid  of  the  machines,  a  man  uses  a  kind  of  small  hand-saw, 
formed,  like  the  larger  saws,  of  a  piece  of  soft  iron  without  teeth. 
This  piece  of  iron  is  fixed  into  a  handle,  and  it  is  used  nearly  in  die 
same  manner  as  a  common  saw ;  the  workman  keeping  the  fissure  in 
the  marble  constantly  supplied  with  sand  and  water.  The  process  of 
grinding  small  pieces  of  marble  by  hand  is  in  like  manner  a  miniature 
representation  of  the  analogous  process  as  effected  by  machinery. 
Small  pieces  of  iron,  attached  to  wooden  handles  of  a  convenient  shape, 
constitute  the  grinding  tools,  which  are  used  with  sand  and  water. 

The  chisel  and  mallet  are  tools  of  which  we  have  not  had  much  occa- 
sion to  speak ;  but  they  are  much  used  in  the  finer  and  ornamental 
parts  of  the  work.  This  is  often  very  slow  and  tedious  work.  The  piece 
of  marble  to  be  carved  is  placed  upon  a  bench ;  and  the  workman,  pro- 
vided with  chisels,  gouges,  and  pointed  instruments  of  various  shapes, 
chips  away  the  marble  until  he  has  formed  the  required  device  or  pattern. 
Foliage,  groups  of  figures,  and  indeed  all  patterns  in  which  varying  un- 
dulations of  surface  occur,  are  produced  by  these  means.  We  saw, 
under  process  of  carving,  several  elaborate  balusters  of  black  marble 
for  a  staircase  at  Hamilton  Palace.  Each  baluster  was  about  a  yard  in 
length,  and  five  or  six  inches  in  tliickness,  and  profusely  decorated  in 
every  part.  One  piece  of  marble,  without  joint  or  division,  formed 
each  baluster ;  so  that  the  carver  had  to  chisel  away  just  enough,  and 
no  more,  to  produce  the  required  pattern.  The  beautiful  substance  of 
which  these  balusters  were  formed  suggests  a  remark  on  the  store  of  ma- 
terial which  we  have  in  our  own  country  and  in  the  sister  island.  This 
.black  marble,  brought  from  a  quarry  near  Gal  way,  is  perfectly  spot- 
less, as  black  as  jet,  and  susceptible  of  a  very  high  polish ;  and  as  the 
blocks  procurable  from  thence  are  among  the  largest  which  have  ever 
been  brought  to  England,  the  marble  is  capable  of  being  applied  to  a 
great  variety  of  purposes.  A  visit  to  the  British  Museum  will  show 
that  our  quarries  are  capable  of  supplying  black  and  coloured  marbles 
of  great  beauty.  In  the  New  Mineralogical  Gallery  are  two  tables, 
one  presented  to  the  Museum  by  Mr.  Martin,  and  the  other  in  1838 
by  the  Duke  of  Rutland.     The  former  consists  of  a  richly  variegated 
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• 
green  and  white  serpentine   marble,  brought  from   the  quarry  of 

Ballinahinch,  near  Galway.  The  latter  consists  of  two  kinds  of  mar- 
ble, the  frame-work,  legs,  and  bottom  plinth  of  the  table  being  of  black 
marble,  brought  from  Bakewell  in  Derbyshire,  and  the  top  being  com- 
posed of  a  very  curious  sponge-coloured  slab  of  stalagmitic  marble 
from  Hartle  in  the  same  county.  If  the  means  were  attained  for  work- 
ing up  these  fine  marbles  in  an  expeditious  and  economical  manner 
(and  the  patent  machinery  seems  calculated  to  aid  in  producing  this 
result),  the  more  extensive  use  of  our  home  quarries  would  in  all  pro- 
bability follow. 

All  die  pieces  of  marble  which  have  passed  through  the  hands  of  the 
carver  require  to  be  ground  and  polished  before  the  beauty  of  surface 
can  be  developed.  This  is  effected  by  using  small  pieces  of  different 
substances,  such  as  cast-iron,  gritstone,  smooth  stone,  and  slate,  shaped 
so  as  to  suit  the  diversities  of  ornament,  and  rubbed  over  the  marble 
until  the  latter  is  brought  to  a  fine  surface.  These  are  processes 
which  it  is  not  probable  machinery  will  ever  be  made  to  perform.  In- 
stead of  expressing  any  surprise  at  this  circumstance,  we  cannot  but 
admire  the  ingenuity  which  could  effect  so  many  different  processes  by 
machinery :  the  cutting  of  slabs  from  the  block ;  the  cutting  of  strips 
from  a  slab ;  the  cutting  of  various-sized  circles ;  the  cutting  of  ar- 
chitectural mouldings  in  a  slip  of  marble ;  the  grinding  of  a  large  slab 
by  one  machine,  and  of  small  pieces  by  another ;  the  polishing  of  the 
pieces  thus  ground ;  and  the  adjustment  of  machinery  by  which  all 
these  processes  are  performed  through  the  agency  of  one  working  shaft 
of  the  steam-engine— required  no  small  share  of  inventive  talent. 

In  conclusion  we  may  say,  that  if  a  visitor  is  resolute  enough  to 
bear  the  "  setting  his  teeth  on  edge  "  by  the  noise  of  the  sawing,  there 
is  much  to  interest  him  at  this  establishment. 


257 


XII.— A  DAY  AT  A  FLINT-GLASS  FACTORY. 


"  It  might  contribute  to  dispose  us  to  a  kinder  regard  for  the  labours 
of  one  another,  if  we  were  to  consider  from  what  unpromising  begin- 
nings the  most  useful  productions  of  art  have  probably  arisen.  Who, 
when  he  first  saw  the  sand  or  ashes,  by  a  casual  intenseness  of  heat, 
melted  into  a  metalline  form,  rugged  with  excrescences  and  clouded 
with  impurities,  would  have  imagined  that  in  this  shapeless  lump  lay 
concealed  so  many  conveniences  of  life  a*  would,  in  time,  constitute 
a  great  part  of  the  happiness  of  the  world  ?  Yet,  by  some  such  for- 
tuitous liquefaction  was  mankind  taught  to  procure  a  body,  at  once, 
in  a  high  degree,  solid  and  transparent;  which  might  admit  the  light 
of  the  sun,  and  exclude  the  violence  of  the  wind ;  which  might  extend 
the  sight  of  the  philosopher  to  new  ranges  of  existence,  and  charm 
him,  at  one  time,  with  the  unbounded  extent  of  material  creation,  and 
at  another  with  the  endless  subordination  of  animal  life;  and,  what  is 
of  yet  more  importance,  might  supply  the  decays  of  nature,  and  suc- 
cour old  age  with  subsidiary  sight.  Thus  was  the  first  artificer  in 
glass  employed,  though  without  his  knowledge  or  expectation.  He  was 
facilitating  and  prolonging  the  enjoyment  of  light,  enlarging  the  ave- 
nues of  science,  and  conferring  the  highest  and  most  lasting  pleasures : 
he  was  enabling  the  student  to  contemplate  nature,  and  the  beauty  to 
behold  herself." 

A  century  has  nearly  elapsed  since  Dr.  Johnson  wrote  this  forcible  and 
beautiful  paragraph ;  and  nothing  has  occurred,  in  the  subsequent  history 
of  manufactures,  to  lessen  its  truth  or  beauty.  Many  opaque  substances 
are  capable  of  assuming  a  form  more  or  less  vitreous  or  glass-like ; 
such  as  earths,  some  acids  and  salts,  and  metallic  oxides.  In  porcelain 
we  see  an  example  of  partial  vitrification ;  for  the  granular  texture 
is  exceedingly  fine,  and  a  slight  translucency  is  produced.  But  com- 
plete vitrification  never  results  until  after  the  fusion  or  melting  of  the 
ingredients ;  and  we  know  of  no  means  by-which  porcelain  clay  or  any 
other  earth  may  be  melted  in  its  simple  state.      But  when  two  kinds 
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of  earth  are  mixed  together,  or,  still  better,  when  a  siliceous  earth  is 
mixed  with  certain  crystalline  salts,  perfect  fusion  may  be  produced, 
and  a  nearer  approach  to  transparent  glass  may  result.  Again,  some  of 
the  metallic  oxides  may  be  made  to  assume  a  vitreous  form,  and,  when 
mixed  with  eilex,  to  produce  a  glass  possessing  valuable  properties. 
We  may  thence  regard  glass,  generally  speaking,  as  resulting  from  the 
mixture  and  fusion  of  these  three  kinds  of  ingredients  ;  and  the  pur- 
pose fulfilled  by  each  may  be  thus  understood : — the  siliceous  substance 
is  the  verifiable  ingredient ;  the  salt  or  alkali  is  the  flux,  by  mixture 
with  which  the  silex  becomes  fusible ;  and  the  metallic  oxide,  besides 
acting  as  a  flux,  imparts  certain  qualities  whereby  one  kind  of  glass  is 
distinguishable  from  another. 

Such  is  the  nature  of  vitrification,  s?  process  which,  if  we  may 
judge  from  the  researches  made  within  the  last  thirty  or  forty  years  in 
Egypt,  and  the  discovery  of  the  mode  of  deciphering  the  hieroglyphics 
so  profusely  displayed  on  Egyptian  monuments,  was  known  in  very 
remote  ages.  Sir  J.  G.  Wilkinson  (*  Manners  and  Customs  of  the 
Ancient  Egyptians ')  adduces  three  distinct  proofs  that  the  art  of  glass- 
working  was  known  in  Egypt  before  the  exodus  of  the  children 
of  Israel  from  that  land,  three  thousand  five  hundred  years  ago. 
At  Beni  Hassan  and  at  Thebes  are  paintings  representing,  in  a 
very  rude  form,  glass-blowers  at  work ;  and  from  the  hieroglyphics 
accompanying  them,  it  is  found  that  they  were  executed  in  the  reign 
of  a  monarch  who  occupied  the  throne  at  about  that  period.  Again  : 
images  of  glazed  pottery  were  common  at  the  period  under  considera- 
tion, the  vitrified  material  of  which  is  of  the  same  quality  as  glass;  and 
therefore  the  mode  of  fusing,  and  the  proper  proportions  of  the  in- 
gredients for  making  glas»s,  must  have  been  already  well  known. 
Lastly,  Sir  J.  G.  Wilkinson  adduces  the  instance  of  a  glass  bead  about 
three-quarters  of  an  inch  in  diameter,  which  Captain  Henvey  found  at 
Thebes,  and  which  contains  in  hieroglyphic  characters  the  name  of  a 
monarch  who  lived  fifteen  hundred  years  before  Christ. 

The  knowledge  of  the  manufacture  probably  travelled  from  Egypt 
to  Greece,  and  thence  to  Rome  and  modern  Europe ;  and  successive 
improvements  have  not  only  brought  the  art  to  a  high  degree  of  ex- 
cellence, but  have  led  to  its  subdivision  into  several  kinds,  such  as 
flint-glass,  plate-glas3,  window-gloss,  and  green  or  bottle-glass  making. 

Confining  ourselves  to  flint-glass,  we  now  invite  the  reader's  at  ten 
tion  to  the  process  of  manufacture.      The  flint-glass  works  of  Mr 
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Pellatt,  which  we  have  been  permitted  to  visit  for  our  present  purpose, 
are  situated  in  Holland  Street,  Blackfriars,  and  comprise  the  various 
buildings  necessary  for  the  production  of  flint-glass  ware :  such  as  a 
horse-mill,  for  grinding  old  melting-pots,  as  one  of  the  ingredients  in 
the  manufacture  of  new  ones ;  a  room  wherein  ground  or  powdered 
clay  is  mixed  and^kncaded  into  a  working  state ;  another  in  which  the 
pots  are  made;  others  for  drying  the  manufactured  pots ;  rooms  for 
storing,  washing,  and  preparing  the  alkaline  salts ;  others  for  washing 
and  drying  the  siliceous  sand ;  a  mixing-room,  wherein  the  sand,  alkali, 
and  oxides  are  combined ;  two  coking-ovens,  or  furnaces  for  con- 
verting coal  into  coke ;  the  glass-house,  with  its  working  furnaces, 
pot-furnace,  and  annealing-oven;  glass-cutting  and  glass-engraving 
shops ;  and  others  for  subsidiary  purposes :  the  whole  occupying  an 
area  of  about  three- fourths  of  an  acre.  The  routine  of  operations  in 
these  departments  will  come  successively  under  our  notice. 

In  describing  the  vitrifiahlc  qualities  of  various  material!*,  we  used 
the  most  general  terms,  in  order  to  include  all  kinds  of  glass  within 
our  remarks ;  but  it  is  necessary  now  to  state  the  restrictions  wliich 
are  required  in  practice.  Although  most  earthy  substances  may,  by 
peculiar  treatment,  be  wholly  or  partially  vitrified,  yet  silex,  or  JlinU 
is  that  which  possesses  the  most  valuable  qualities.  Again,  although 
many  alkaline  and  saline  substances  might  be  used  as  fluxing  materials, 
yet  soda  and  potash,  in  one  or  other  of  their  forms,  are  those  generally 
employed  by  the  glass-maker.  Lastly,  although  many  metallic  oxides 
might  be  similarly  vitrified,  yet  oxide  of  lead  is  that  which  is  most 
frequently  employed.  This  being  premised,  we  may  state  that  the 
materials  for  ilint-glass  arc  nearly  as  follow: — One  part  of  alkali 
(carbonate  and  nitrate  of  potash),  two  parts  of  oxide  of  lead,  three 
parts  of  sea-sand,  and  a  minute  portion  of  the  oxides  of  manganese  and 
arsenic. 

The  term  *  flint-glass '  is  given  because  flints  were  formerly  em- 
ployed as  the  siliceous  material :  they  were  made  red-hot,  and  plunged 
into  cold  water,  whereby  ihey  were  so  fractured  and  disintegrated  as 
to  be  easily  ground  to  powder.  Sea-sand  is,  however,  now  found  to 
answer  the  same  purpose,  at  a  less  expenditure  of  time  and  trouble. 
The  sand  employed  is  obtained  from  the  seashore  at  Lynn  in  Norfolk, 
and  at  Alum  Bay,  Isle  of  Wight,  the  qualities  brought  from  hence 
being  superior  to  most  others.  A  few  years  ago,  a  portion  of  sand 
brought  from  Australia  as  ballast  was  found  to  answer  the  purpose  of 
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English  sand,  and  was  indeed  expected  to  be  superior :  we  believe,  how- 
ever, that  the  qualities  of  the  three  kinds  are  now  ranked  nearly  on  a 
level. 

The  sand,  being  impure  when  brought  to  the  works,  is  conveyed  to 
an  upper  room,  and  thrown  into  a  trough  containing  water.  This 
trough  is  capable  of  being  closed,  and  is  fixed  on  horizontal  pivots, 
whereby  a  rocking  motion  can  be  given ;  and  the  sand,  being  thus 
driven  from  side  to  side  in  the  water,  and  stirred  with  a  spade,  loses 
some  of  its  impurities.  The  dirty  water  is  emptied  into  a  channel  in 
the  floor  of  the  room ;  and  the  same  process  is  repeated  seven  or  eight 
times  until  the  sand  becomes  perfectly  clean.  It  is  then  placed  in  a 
trough  over  an  oven,  through  holes  in  which  it  passes,  when  partially 
dried,  into  the  oven  beneath,  and,  when  dried,  leaves  the  oven  in  the 
state  of  fine,  glittering,  white  particles. 

With  regard  to  the  alkali  employed,  there  are  reasons  why  potash, 
in  the  form  of  carbonate,  is  preferable  to  other  kinds;  the  carbonic 
acid  being,  however,  dissipated  during  the  melting,  and  leaving  the 
potash  in  a  pure  state.  Tlie  carbonate  of  potash  is  obtained  from 
Canada  and  the  United  States,  and  requires  a  process  of  washing  pre- 
vious to  use.  It  is  conveyed  to  an  underground  apartment,  in  which 
are  washing-bins,  settling-pans,  cvaporating-pans,  and  other  necessary 
apparatus.  The  state  to  which  the  carbonate  is  brought  by  the  process 
of  cleansing  is  that  of  fine  white  grains,  differing  but  little,  to  an  un- 
practised eye,  from  the  prepared  sand. 

Oxide  of  lead,  both  in  the  form  of  litharge  and  of  minium,  or  red- 
lead,  is  employed  in  flint-glass  for  the  following  reasons : — it  is  a 
powerful  flux,  enabling  the  sand  to  melt  more  readily,  and  it  gives 
the  glass  greater  density,  greater  power  of  refracting  light,  greater 
lustre,  greater  resistance  to  fracture  from  sudden  heat  and  cold,  and 
greater  ductility  during  the  working.  If  there  be  too  much  of  this 
material,  the  glass  becomes  inconveniently  soft. 

The  other  ingredients  in  flint-glass,  which  are  very  small  in  quan- 
tity, are  used  as  purifying  and  bleaching  agents;  and,  as  well  as 
the  oxide  of  lead,  require  but  little  preparation  on  the  part  of  the  glass- 
maker. 

Let  us  assume  that  these  several  ingredients  are  in  a  sufficiently  pre- 
pared state.  They  are  taken  to  the  '  mixing-room,'  which  contains 
several  long  bins  or  boxes ;  and  after  being  weighed  in  proper  propor- 
tions, the  ingredients  are  sifted,  mixed  in  the  bins,  and  brought  to  a 
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state  fit  for  the  melting-furnace.  Here  we  must  leave  them  for  the 
present,  remembering  that  the  state  in  which  the  ingredients  are  put 
into  the  melting-pots  is  that  of  a  salmon-coloured  powder,  the  red  tinge 
being  given  by  the  oxide  of  lead. 

The  melting-pots,  and  their  mode  of  preparation,  now  deserve  our 
notice.  The  reader  will  not  be  surprised  to  hear  that  the  manufacture, 
drying,  and  baking  of  the  glass-pots  are  important  processes ;  since  one 
pot,  when  filled,  contains  sixteen  hundredweight  of  glass,  the  preserva- 
tion and  proper  melting  of  which  are  essential  to  the  subsequent  labours 
of  the  glass- worker. 

There  is  a  particular  kind  of  clay,  brought  from  Stourbridge  in 
Worcestershire,  which  seems  better  calculated  than  any  other  as  a 
material  for  the  glass-pots,  and  which  is  dug  from  the  soil  in  a  hard 
state,  ground  fine,  barrelled,  and  sent  up  to  London.  The  broken  or 
worn-out  pots  are  likewise  found  to  be  useful  when  employed  in  com- 
bination with  new  clay ;  four  parts  of  new  clay  being  mixed  with  one 
part  of  old  pots,  ground  by  a  horse-mill,  and  sifted  to  fine  powder. 
The  mixed  ingredients  then  undergo  a  process  so  primitive,  that  one 
almost  regrets  to  see  it  in  this  age  of  machinery.  The  powdered  clay, 
being  mixed  with  warm  water  in  large  square  leaden  troughs,  is  trampled 
on  Jwith  naked  feet  until  thoroughly  kneaded  into  a  stiff  adhesive  clay. 
The  kneading  of  the  dough  for  sea-biscuits  at  Deptford,  which  was 
formerly  done  by  men's  fists  and  elbows,  is  now  much  better  effected 
by  machinery;  and  we  might  suppose  that  a  similar  result  would 
follow  the  application  of  machinery  in  the  present  case;  but  it  ap- 
pears that  a  machine,  formerly  employed  at  these  works  for  this  pur- 
pose, failed  to  produce  the  required  effect,  and  the  old  method  was 
again  resumed. 

The  services  of  the  *  pot-maker '  are  now  called  for.  '  The  melting- 
pots  for  flint-glass  are  not  moulded,  but  are  built  up  piecemeal,  each 
piece  being  rolled  into  a  cylindrical  fbrm,  and  laid  in  a  curve  on  pre- 
ceding rolls.  If  we  could  imagine  a  boy's  grotto  to  be  built  of  these 
clay  rolls  instead  of  oyster-shells,  we  might  form  an  idea  of  the 
potter's  operations,  with  this  important  addition,  that  every  roll  of 
clay  is  so  thoroughly  pressed  and  squeezed  as  to  expel  all  the  air  from 
between  the  rolls,  and  to  form  a  uniform  and  thick  wall  or  crust. 
The  manipulations  of  the  potter  are  aided  by  a  few  simple  tools  ;  and, 
keeping  four  pots  in  progress  at  once,  working  a  little  on  each  in  turn, 
he  completes  the  four  in  six  days.    Few  persons,  probably,  on  hearing  of 
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ft *  melting-pot,'  would  imagine  the  weight  and  bulk  of  those  here 
alluded  to.  The  weight  of  clay  required  for  one  pot  is  nearly  one 
thousand  pounds;  and  the  dimensions  of  the  finished  vessel  are  about 
three  feet  in  height,  two  and  three-quarters  in  diameter,  and  from  two 
to  three  inches  thick.  The  shape  is  nearly  cylindrical,  with  a  hemi- 
spherical top  and  a  tlat  base,  and  there  is  only  one  opening,  about  eight 
or  ten  inches  in  diameter,  at  the  upper  part  of  one  side. 


The  lunger  these  pots  can  be  left  before  they  are  used,  the  better; 
consequently  it  is  important  to  keep  a  considerable  number  on  hand. 
Wc  were  struck  with  the  singular  appearance  of  a  large  dark  room, 
the  floor  of  which  was  studded  with  nearly  a  hundred  of  these  dome- 
shaped  vessels.  A  little  stretch  of  imagination  would  have  transformed 
the  assemblage  into  Cassim  India's  oil-jars,  and  have  peopled  them  with 
forty  (or  twice  forty)  thieves ;  but  the  damp  odour  of  clay  kept  the 
thoughts  from  wandering  from  Blaekfriars  to  Bagdad.  The  pots  are 
left  in  this  room  for  several  months.  The  evaporation  from  the  damp 
clay  is  considerable,  and  is  allowed  to  go  on  very  gradually,  in  order 
to  ensure  an  equable  state  throughout  the  thickness  of  the  pot.  When 
the  drying  is  effected,  the  pots  are  taken  as  wanted  to  an  adjoining 
room,  kept  at  a  higher  temperature,  and  then,  a  door  being  opened 
into  the  glass-house  (of  which  more  presently),  each  pot  is  lowered  by 
a  crane,  and  placed  in  the  '  pot-arch.'  This  arch  is  a  small  furnace 
capable  of  containing  two  or  three  pots ;  and  the  pots  are  there  exposed 
for  five  days  to  a  very  intense  heat 
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The  ingredients  are  prepared;  the  melting-pots  are  nude  and 
hardened ;  and  it  is  now  time  to  visit  the  '  glass-house '  itself — the 
part  of  the  building  to  which  all  the  others  are  subsidiary,  and  to 
which  the  eye  of  an  artist  might  be  directed  for  some  striking  effects 
of  light  and  shade.  Imagine  a  large  room,  fifty  or  sixty  feet  square, 
with  an  earthen  Boor  bounded  by  brick  walls,  lofty  and  dimly  lighted, 
and  covered  by  an  iron  roof,  the  middle  of  which  is  probably  fifty 
feet  from  the  ground.  This  is  the  shell  or  crust,  the  kernel  of  which 
is  the  melting'fumace.  In  the  middle  of  the  room  we  see  four  pillars, 
twelve  or  fourteen  feet  high,  supporting  the  four  comers  of  a  great 
chimney,  which  passes  through  the  middle  of  the  roof,  and  rises  to  a 
height  of  about  eighty  feet  This  chimney  is  quadrangular,  tapering 
upwards ;  and  a  clear  passage  is  left  beneath  it  between  the  pillars. 
Built  on  the  level  of  the  ground,  at  two  opposite  sides  of  this  chimney, 
are  two  furnaces,  the  smoke  from  each  of  which  ascends  by  a  bent 
flue  into  the  great  chimney.  Such  are  the  objects  which  first  meet 
the  eye  through  the  dusky  gloom  of  the  place. 


As  the  two  furnaces  closely  resemble  each  other,  we  will,  for  con- 
venience of  description,  speak  as  if  there  were  but  one.  Each  furnace 
is  a  circular  dome,  about  fifteen  feet  in  diameter  and  the  same  in 
height ;  and  its  internal  construction  may  be  understood  by  supposing 
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two  basins,  one  shallow  and  the  other  deep,  to  be  inverted  and  placed 
one  on  another,  the  shallower  one  underneath.  The  inner  basin  en- 
closes a  space  containing  the  pots,  the  fuel,  and  the  flame  and  smoke 
arising  therefrom ;  this  flame  and  smoke  reverberate  from  the  vaulted 
roof,  and  pass  up  through  flues  into  the  cavity  between  the  two  basins, 
whence  the  smoke  passes,  by  a  bent  pipe,  into  the  chimney.  All  is 
constructed  of  brick,  and  lined  with  clay  capable  of  resisting  the 
fiercest  heat. 

The  fuel  for  this  furnace  is  laid  on  an  iron  grating  in  the  middle,  in 
connection  with  which,  and  beneath  the  glass-house,  is  a  series  of 
passages  running  in  various  directions  to  the  extent  of  some  hundred 
feet,  and  intended  to  furnish  the  channels  for  a  powerful  draught, 
which,  passing  upwards  through  the  grating,  keeps  the  fuel  in  an  in- 
tensely ignited  state.  The  roof  of  the  inner  dome  of  the  furnace  is 
about  five  or  six  feet  from  the  ground ;  and  the  flame  and  heated  air, 
reverberating  from  this  roof,  maintain  a  very  high  temperature  within 
the  internal  area. 

Formerly,  the  fuel  employed  used  to  be  coal,  but  it  is  now  found  that 
in  London  many  advantages  result  from  employing  oven-burned  coke 
instead.  In  a  distinct  part  of  the  building  two  coking-ovens  have  been 
erected  for  the  purpose  of  preparing  the  coke  on  the  premises.     Into 
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these  ovens,  which  are  nearly  circular  and  very  shallow,  is  put  small 
coal,  such  as  is  brought  from  the  pit-mouths  in  Northumberland ;  and 
after  twenty-four  hours1  burning  or  roasting,  during  which  the  in- 
flammable matters  are  driven  off,  the  fuel  is  drawn  out  in  the  form  of 
coke.  The  quantity  of  coke  producible  from  a  given  weight  of  coal 
depends  principally  on  the  kind  of  coal  employed :  in  the  present  case 
it  is  in  about  the  proportion  of  five  to  seven. 

The  melting-pots  being  of  large  dimensions,  openings  or  arches  of 
sufficient  size  are  left  in  the  sides  of  the  furnace,  to  allow  of  the  pots 
being  introduced  ;  after  which  the  openings  are  bricked  up.     A  pot, 
when  once  introduced  into  the  furnace,  is  seldom  removed  until  worn 
out ;  but  as  the  average  duration  of  a  pot  is  not  more  than  two  or  three 
months,  these  removals  frequently  occur.     The  withdrawal  of  an  old 
pot  and  replacing  it  with  a  new  one  is  called  '  setting  a  pot,'  and  con- 
stitutes the  most  arduous  and  indeed  fearful  operation  of  the  glass- 
house, and  the  one  to  which  the  men  are  wont  to  refer  as  proof  of 
their  power  of  heat-endurance.     It  frequently  happens  that  the  old 
pot  breaks,  and  the  pieces,  becoming  partially  vitrified,  adhere  to  the 
bottom  of  the  furnace :  in  such  case  the  men  stand  in  front  of  the 
fiercely-heated  openings,  and  dig  up  and  remove  the  broken  fragments 
of  pot  by  means  of  crow-bars  and  other  instruments.      While   the 
removal  of  the  old  pot  is  in  progress,  the  new  one  is  kept  at  a  white 
heat  in  the  *  pot-arch,'  a  pot-furnace  within  a  few  yards  of  the  melting- 
furnace  ;  and  when  the  transference  is  to  take  place,  the  door  of  the 
arch  is  opened,  a  low  iron  carriage  is  wheeled  in  and  tilted  so  as  to  lift 
up  and  draw  out  the  pot,  and  the  latter,  at  a  glowing  white  heat,  is 
wheeled   to  the   furnace,   and  there  deposited  in  its   proper   place. 
When  the  adjustment  is  properly  made,  the  opening  is  immediately 
bricked  up.     The  temperature  to  which  the  men  are  exposed  in  this 
operation  (which  sometimes  takes  several  hours)  may  be  imperfectly 
imagined  when  we  remember  that  the  other  pots  in  the  furnace  may 
at  that  time  be  at  a  perfectly  white  heat. 

In  some  kinds  of  glass  manufacture,  open  melting-pots  are  used, 
whereby  the  fusion  of  the  ingredients  is  effected  in  a  shorter  time. 
But  flint-glass  is  liable  to  be  injured  by  the  carbonaceous  and  gaseous 
matters  arising  from  the  fuel,  and  therefore  the  pots  are  covered  in. 
Each  pot  is  so  placed  in  the  furnace  that  the  mouth  shall  be  directed 
outwards ;  and  this  projecting  mouth  is  so  bricked  and  clayed  round 
as  to  prevent  the  escape  of  flame.     By  this  arrangement,  every  part 
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of  the  pot,  except  the  mouth,  is  surrounded  by  a  fierce  heat;  and 
although,  on  looking  through  this  orifice  from  without,  a  fiery  white- 
ness is  seen,  yet  this  results  from  the  interior  of  the  pot,  and  not  from 
the  interior  of  the  furnace  itself,  the  latter  being  entirely  shielded 
from  view. 

Such  is  the  melting-furnace,  provided  in  this  way  with  seven  pots ; 
and  we  now  follow  the  routine  of  processes  connected  with  the 
melting. 

The  management  of  a  glass-house,  in  respect  to  time,  is  somewhat 
curious  and  worthy  of  note.  The  filling  and  emptying  of  a  melting- 
pot  are  in  general  so  managed  as  to  occupy  one  week.  On  Friday 
morning  the  necessary  arrangements  for  filling  commence.  The 
mixed  ingredients  are  brought  to  the  furnace  in  wooden  vessels,  and 
then  thrown  into  the  pots  by  means  of  shovels,  through  the  openings 
before  alluded  to.  About  four  hundredweight  is  put  into  each  pot ; 
the  mouth  is  closed ;  the  fire  kept  burning  strongly ;  and  the  ingre- 
dients allowed  to  sink  and  melt.  Three  or  four  hours  afterwards,  the 
hole  is  again  opened,  another  equal  supply  thrown  in,  and  another 
equal  space  of  time  allowed  to  elapse.  This  is  repeated  four  times, 
until  each  pot  contain  its  full  quota  of  about  sixteen  hundredweight. 
When  all  the  pots  are  filled,  every  orifice  is  stopped  up,  the  fuel  is 
urged  to  vivid  combustion  by  increased  draught  from  beneath,  and 
the  ingredients  remain  throughout  Saturday  and  Sunday  exposed  to 
an  intense  heat.  At  stated  intervals  a  small  opening  is  made,  and  a 
little  of  the  *  metal '  (as  the  glass  is  technically  termed)  is  withdrawn  to 
test  its  progress.  In  some  glass-works,  a  considerable  quantity  of 
scum  rises  to  the  surface  of  the  glass  while  melting ;  but  there  is  not 
much  in  a  flint-glass  furnace,  on  account  of  the  purity  of  the  materials, 
and  this  little  is  removed  by  skimming.  We  may  here  observe,  that 
without  any  wish  on  the  part  of  the  proprietor  to  deviate  from  usual 
customs,  a  glass-house  furnace  must  necessarily  be  kept  heated  on  Sun- 
days as  well  as  other  days ;  but  the  week  is  so  apportioned  as  to  leave  as 
little  as  possible  to  be  done  on  Sundays  —nothing,  indeed,  but  to  watch 
the  furnace,  each  man  having  three  Sundays  out  of  four  at  liberty. 

On  Monday  morning  all  is  ready  for  the  glass-workers ;  the  pots 
are  full  of  *  metal,'  looking  like  liquid  fire,  and  a  large  party  of  work- 
men assemble  round  the  furnace.  The  mouths  are  opened,  so  as  to 
afford  access  to  the  melted  glass  ;  and  smaller  holes  are  opened  also,  at 
which  the  working-tools  are  heated. 
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Flint-glass  ware,  rach  as  drink  in  g-glasses,  cruets,  decanters,  lustres, 
lamp-shades,  phiale,  &c,  are  made  partly  by  blowing,  partly  by  m«Tiiiql 
working,  and,  in  a  smaller  degree,  by  moulding  or  casting,  in  a  way 
which  we  will  endeavour  to  describe.  We  first  saw  some  four-sided 
perfumery  bottles  made.  A  man  took  a  hollow  iron  tube,  about  five 
feet  long  and  half  an  inch  in  diameter,  and,  dipping  one  end  into  a 
pot  of  melted  glass,  collected  a  small  quantity  at  the  extremity.  The 
glass  appeared  like  a  projecting  lump  of  red-hot  iron,  and,  from  its 
consistence  (between  that  of  treacle  and  of  putty),  was  just  able  to  be 
retained  on  the  tube.  He  then  rolled  the  glass  on  a  flat  plate  of  iron, 
thereby  giving  it  a  cylindrical  form,  and  pinched  a  part  of  it,  by  means 
of  a  small  instrument,  to  form  the  neck  of  the  bottle.  He  next  in- 
serted the  end  of  the  tube  into  a  small  brass  mould  lying  on  the 
ground,  shut  up  the  two  parts  of  which  the  mould  consisted,  and  blew 
through  the  tube.  This  double  operation  produces  a  curious  effect; 
for  while  the  air  from  the  lungs,  passing  through  the  tube,  makes  the 
mass  of  glass  hollow,  the  mould  at  the  same  time  imparts  to  it  the  ex- 
ternal form  required.  The  mould  being  opened,  the  glass — now  in 
the  form  of  a  bottle— was  withdrawn,  still  adhering  to  the  end  of  the 
rod,  and  was  detached  by  a  slight  touch  with  a  piece  of  cold  iron.  All 
this  was  done  in  about  half  a  minute ;  and  during  the  latter  part  of  the 
process  another  workman  was  gathering  and  rolling  a  similar  portion 
of  glass,  so  that  one  mould  served  for  both.     As  the  bottles  were 


severed  from  the  tube,  they  were  taken 
by  a  third  workman,  who  re-heated 
them  (for  by  this  time  they  were  be- 
low red-heat),  and  by  means  of  a  few 
simple  tools  finished  the  necks  and 
mouths  as  fast  as  the  other  two  could 
make  the  bottles.  Fig.  5  represents 
the  bottle-maker,  and  Fig.  6  one  form 
of  mould  used  by  him. 

A  far  more  skilful  operation  was  the 
production  of  a  claret-jug,  since  no  part 
whatever  of  this  vessel  was  moulded. 
The  workman,  with  a  heavier  tube  than 
the  one  before  alluded  to,  gathered  a 
considerable  quantity  of  metal;  whirled 
it  twice  or  thrice  round  his  head,  to 
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elongate  the  mass ;  rolled  it  (Fig.  1)  on  a  flat  iron  plate  to  give  it  a  re- 
gular shape ;  and  blew  through  the  tube  from  the  other  end  (Fig.  8),  to 
make  the  glass  hollow.  The  rolling  and  blowing  having  been  repeated 
two  or  three  times,  another  workman  received  it,  and  sat  down  in  a  chair 
having  two  flat  parallel  arms  sloping  downwards.  Then,  resting  the  tube 
on  these  arms,  he  rolled  it  backwards  and  forwards,  to  keep  the  glass 
from  bending ;  and  a  boy  stooping  down  at  the  other  end,  blew  through 
the  tube,  whereby  the  mass  of  glass  was  maintained  hollow.  By  the  aid 
of  an  elastic  instrument,  shaped  nearly  like  sugar-tongs,  the  workman 
brought  the  mass  into  form  (Fig.  9),  rolling  the  tube  continually,  and 
heating  the  glass  frequently  to  preserve  the  proper  consistence.  Another 
workman,  called  the  '  footer,'  then  brought  a  little  melted  glass  on  the 
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end  of  a  rod,  and  applied  it  to  the  end  of  the  blown  maw,  to  which  it 
instantly  adhered.  This  was  soon  shaped  into  a  foot ;  and  the  whole 
was  transferred  from  the  tube  to  a  rod  called  the  '  punty,'  the  latter 
being  made  to  adhere  to  the  foot  of  the  vessel  by  a  little  melted  glass, 
and  the  tube  being  detached  by  a  touch  with  a  piece  of  cold  iron  at 
its  junction  with  the  glass.  The  glass  thus  transferred,  the  making  of 
the  upper  part  of  the  vessel  proceeded.  With  the  aid  of  scissors,  a 
piece  of  glowing  glass  was  cut  off,  so  as  to  allow  of  a  depression  for 
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the  lip  of  the  jug,  and  the  edge  wu  bent  and  curved  with  a  dexterity 
altogether  beyond  the  scope  of  description.  Sometime*  one  prong, 
sometimes  both  prongs  of  the  tonga  vere  inserted  in  the  month  of  the 
jug,  and  the  internal  cavity,  u  well  aa  the  external  surface  of  the  jug, 
were  gradually  modelled  into  shape.  An  attendant  workman  next 
brought  a  smaller  mass  of  melted  glass  on  the  end  of  another  rod, 
which  was  attached  to  the  vessel,  and  curved  in  the  form  of  a  handle 
by  a  few  delicate  manoeuvres. 

The  rapidity  with  which  these  operations  are  effected  almost  baffles 
the  eye  of  the  spectator.  The  glass  is  in  such  a  medium  state  between 
aaolid  and  a  liquid,  that  while,  on  the  one  hand,  it  would  drop  from 
the  tube  if  not  kept  rotatory,  it  is,  on  the  other,  capable  of  being  pulled, 
twisted,  stretched,  cut,  pressed,  and  worked  in  various  ways.  No 
mould,  stamp,  or  press  was  employed  in  the  manufacture  of  this  jug, 
the  whole  being  effected  by  the  manual  dexterity  and  accurate  eye  of 
the  workman,  aided  by  a  few  of  the  moat  simple  tools.  Great,  indeed, 
is  the  surprise  excited  at  seeing  such  an 
elngnntly-ftirmed  vessel  manufactured  in 
surh  a  way  in  the  space  of  ten  or  twelve 
minutes  :  we  here  allude  to  the  making 
only,  for  in  Fig.  10  the  jug  is  represented  in 
its  finished  or  '  cut '  state.  The  eye  of  the 
workman  detects  when  the  glass  is  becoming 
too  cold  for  working,  and  he  holds  it  for 
a  few  seconds  at  the  '  working  hole,' — one 
of  the  furnace  mouths.  After  every  such 
re-heating,  he  sits  down  again,  and  rolls  the 
tube  on  the  '  chair-arms,'  with  the  glass 
projecting  over  near  his  right  hand. 

In  all  vessels   provided  with  a  leg  and 
foot,  such  as  wine-glasses,  the  leg  is  formed 
of  one  dip  of  glass,  and  the  foot  of  another, 
fi*.  10.  each  in  tum  being  attached  to  the  body  of 

the  vessel,  and  worked  into  shape.  In  such 
salvers,  dishes,  or  shallow  vessels  generally,  the  work- 
man, after  hiving  his  mass  of  glass  hollowed  by  blowing,  transfers  it 
from  the  working-tub.  to  the  punty ,  the  hole  left  where  the  tube  had 
been  attached  he  gradually  enlarges,  by  whirling,  modelling,  re-heating, 
and  bending,  until  the  glass  expands  to  the  wide  flat  concave  form  re 
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quired.  In  any  vessel  to  be  provided  with  a  handle,  a  lump  of  glass— 
if  we  call  it  glass  putty  perhaps  the  reader  will  form  a  better  idea  of 
its  consistence — is  attached  at  one  spot,  drawn  out,  dexterously  curved, 
and  attached  also  at  another  spot,  an  operation  nearly  as  surprising  as 
any  in  the  manufacture,  since  the  workman  has  no  guide  but  the  ac- 
curacy of  his  eye  in  suddenly  forming  the  handle.  In  such  a  produc- 
tion as  a  lamp  or  chandelier-shade,  the  mass  requires  frequent  re-heating, 
on  account  of  the  large  size  attained ;  and  whenever  the  mass  of  glass 
has  to  be  thus  repeatedly  heated,  a  constant  rotation  is  given  to  the 
tube  or  rod,  to  preserve  a  circular  form  in  the  article  attached  to  it. 
While  re-heating  at  the  furnace,  this  rotation  is  maintained  as  much  as 
on  the  '  chair-arms,'  a  resting-groove  being  placed  in  front  of  the  fur- 
nace-mouth for  the  support  of  the  rod  while  rotating  (Fig.  11). 


Fig.  11. 

The  ductility  of  the  melted  glass,  or  that  property  by  which  it  is 
capable  of  being  drawn  out,  is  perhaps  nowhere  so  strikingly  shown  as 
in  the  making  of  glass-tubes,  such  as  are  employed  for  thermometers, 
barometers,  &c.  A  workman  collects  a  quantity  of  glass  on  the  end 
of  a  tube,  rolls  it  on  an  iron  plate  into  a  cylindrical  form,  blows  into 
it  to  form  a  cavity  within,  and  holds  it  towards  a  second  workman, 
who  attaches  a  heated  rod  to  the  other  end  of  the  mass,  to  which  it  in- 
stantly adheres.  The  two  men,  standing  opposite  each  other,  then 
walk  backwards,  the  glass  elongating  as  they  proceed,  until  a  tube 
forty  or  fifty  feet  long  is  produced.     This  tube  hangs  down  as  it  is 

u  3 
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formed,  and  rests  on  a  ladder  or  frame  laid  along  the  floor  of  the  glass- 
house ;  and  by  the  time  all  the  mass  of  glass  is  thus  drawn  out,  a  tube 
almost  perfectly  equable  in  thickness  is  formed,  with  a  bore  or  per- 
foration running  through  its  whole  length.  The  preservation  of  this 
bore  is  one  of  the  most  singular  parts  of  the  process,  the  elongated 
tube  acquiring  a  bore  of  the  same  form  as  is  given  to  the  cavity  in  the 
mass  of  glass,  however  much  reduced  in  size.  In  most  thermometers 
the  mercurial  column  is  seen  to  be  flattened,  so  as  to  be  scarcely  visible 
when  viewed  laterally.  This  flattened  shape  represents  the  form  of  the 
bore  of  the  tube ;  and  in  order  to  produce  it,  the  mass  of  glass,  after 
having  been  blown  hollow,  is  gently  pressed  on  two  opposite  sides, 
whereby  a  flattening  of  the  internal  cavity  is  produced,  while  the  ex- 
ternal surface  is  again  made  cylindrical  by  re-dipping  into  the  melting- 
pot  This  form — that  is,  flat  within  and  circular  without — is  retained 
throughout  the  subsequent  elongation,  notwithstanding  the  vast  diminu- 
tion in  the  sectional  area  of  the  tube.  Most  kinds  of  glass-tubing,  for 
meteorological,  optical,  or  other  purposes,  are  produced  in  a  manner 
nearly  analogous  to  that  here  described,  the  length  of  tubing  being 
afterwards  cut  into  convenient  portions.  Most  persons  have  probably 
seen  or  heard  of  "  Glass-working  exhibitions,"  in  which  trinkets  and 
toys  are  made  in  a  very  delicate  and  neat  manner  out  of  melted  or 
softened  glass :  although  the  glass  is,  in  these  cases,  melted  at  a  blow- 
pipe instead  of  a  furnace,  yet  the  principle  by  which  the  exhibitor  is 
enabled  to  proceed  is  the  same  as  that  developed  in  tube-making,  and 
calls  for  our  assent  to  the  remark,  that  "  flint-glass  possesses,  at  the 
working  heat,  a  degree  of  tenacity  and  ductility  not  to  be  found  in  any 
other  substance  in  nature." 

Several  thousand  pounds'  weight  of  glass  is  weekly  wrought  into 
these  various  articles;  and  we  must  now  quit  the  melting  furnace, 
to  watch  the  manufactured  articles  in  the  process  of '  annealing.'  The 
object  of  this  process  is  to  render  the  glass  less  brittle,  and  less  liable 
to  fracture  from  sudden  alternations  of  temperature.  If  a  glass  vessel, 
made  at  the  high  temperature  necessary  for  working,  were  allowed  at 
once  to  cool  in  the  open  air,  the  surfaces  of  the  vessel  would  cool  and 
contract  more  rapidly  than  the  interior  substance,  whereby  the  glass 
would  be  in  an  unequable  state  of  elasticity,  and  therefore  liable  to 
fracture.  We  have  seen  a  piece  of  thick  glass-tube,  which  had  been 
plunged  while,  hot  into  cold  water ;  the  interior  surface  was  cracked 
to  such  a  degree  as  to  appear  like  a  surface  covered  with  crystals. 
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There  are  philosophical  toys,  known  as  '  Bologna  phials '  and  *  Prince 
Rupert's  drops,'  which  are  similarly  treated,  by  being  plunged  into 
cold  water  while  yet  hot :  the  exterior  becomes  cool  and  fixed  before 
the  interior  has  time  to  contract  in  a  corresponding  degree ;  the  con- 
sequence of  which  is,  that  this  unusual  state  of  tension  causes  the  whole 
to  be  shattered  to  atoms  when  the  smallest  incision  or  scratch  is  made 
on  the  surface.  To  avoid  such  an  inconvenience  as  this,  glass-ware  is 
suffered  to  cool  by  very  slow  degrees. 

This  slow  cooling  takes  place  in  an  annealing-oven  called  a  '  leer ;' 
a  name  for  which  it  would  not,  perhaps,  be  easy  to  furnish  a  reason, 
unless  it  be  an  instance  of  the  Anglicised  foreign  terms  used  in  a  glass- 
house, and  of  which  the  *  punty,'  or  working-rod,  and  the  '  marver,' 
or  iron  plate,  furnish  examples — these  two  terms  being  derived  from 
the  French  '  pontil '  and  '  marbre.'  The  arched  entrance  to  the  *  leer ' 
is  seen  at  one  side  of  the  glass-house,  closed  by  iron  doors ;  the  oven 
having  the  form  of  a  long  flat  arch,  sixty  feet  in  length  or  depth,  five 
feet  wide,  and  from  one  to  two  in  height  Adjoining  the  door  of  the 
oven  on  each  side  is  a  furnace,  by  which  a  high  temperature  is 
maintained;  but  as  there  is  no  other  heating-power,  the  oven  ex- 
periences less  and  less  of  the  heat  as  the  distance  from  the  mouth  is 
greater,  until,  at  the  remote  extremity,  the  temperature  is  scarcely 
higher  than  that  of  the  surrounding  atmosphere.  Along  the  floor  of 
the  oven  is  a  miniature  railway  upon  which  two  rows  of  iron  trays, 
called  *  leer-pans,'  travel. 

Such  being  the  arrangement,  and  all  the  operations  being  in  full  play, 
the  annealing  proceeds  as  follows : — As  soon  as  a  glass  vessel  is  formed, 
a  boy  carries  it,  either  on  a  wooden  shovel  or  by  means  of  a  pronged 
fork,  to  the  ( leer,'  and  places  it  in  one  of  the  pans.  This  continues 
until  one  pan  is  full;  and  the  pan  being  then  wheeled  onward  by 
means  of  a  windlass,  another  is  laid  in  its  place,  similarly  filled,  and 
similarly  wheeled  on;  and  so  on,  one  pan  after  another.  By  this 
means  the  pan  first  filled  is  drawn  farther  and  farther  from  the  heat, 
whereby  the  annealing  or  gradual  cooling  is  effected.  The  time 
required  for  annealing  varies  from  twelve  to  sixty  hours  according  to 
the  thickness  of  glass  in  the  article  manufactured ;  and  matters  are  so 
arranged  as  to  have  similar  articles  in  the  oven  at  one  time,  in  order 
that  the  same  routine  may  be  available  for  all ;  or  else  to  make  the 
two  rows  of  pans  travel  with  different  speed.  There  are  some  an- 
nealing-ovens in  which  the  process  is  differently  conducted :  they  are 
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much  shorter,  and  more  equably  heated  in  the  different  parts;  and 
after  being  filled  with  manufactured  articles,  the  mouth  is  closed,  and 
the  fire  allowed  gradually  to  go  out,  whereby  the  whole  oven  loses  its 
heat  by  slow  degrees.  The  form  first  described  is,  however,  found 
most  advantageous  in  the  flint-glass  manufacture. 

The  order  of  processes  now  requires  us  to  visit  a  room  at  the  re- 
mote end  of  the  annealing-oven.  The  key  of  this  room  is  in  the 
possession  of  an  excise-officer,  under  whose  supervision  all  the  arrange- 
ments of  the  room  are  conducted.  Were  this  the  place,  we  might 
remark  on  the  evils  resulting  to  manufactures  from  the  mode  in  which 
excise  duties  are  collected  on  the  articles  manufactured ;  but  we  must 
take  the  case  simply  as  we  find  it  The  annealed  vessels  are  removed 
from  the  pans,  examined  to  see  that  they  are  perfect,  and  weighed,  a 
duty  being  payable  on  such  articles  only  as  leave  the  annealing -oven 
in  a  perfect  state.  This  restriction  is  necessary,  for  the  vessels  are 
frequently  spoiled  in  the  oven,  either  by  being  imperfectly  annealed, 
or  by  being  over-heated  near  the  furnace. 

Many  articles  of  flint-glass  ware  are  deemed  finished  when  they 
leave  the  annealing-oven,  and  are  accordingly  warehoused ;  but  the 
brilliant  display  of  a  sideboard  or  dinner- table  owes  much  of  its  at- 
traction to  the  cut,  or,  if  the  term  be  allowable,  sculptured  forms  of 
the  glass  vessels.  This  cutting  is  effected  after  the  vessels  are  an- 
nealed, in  a  distinct  part  of  the  building,  and  by  a  process  wholly  dif- 
ferent from  those  hitherto  described. 

The  glass-cutting  room  has  a  singular  appearance.  A  double  work- 
bench extends  along  the  room,  divided  into  several  compartments  for 
an  equal  number  of  men.  In  front  of  each  workman  is  a  thin  wheel 
revolving  on  a  horizontal  axis;  and  above  some  of  the  wheels  are 
vessels  containing  sand  and  water,  which  drop  through  a  small  orifice 
in  the  bottom,  and  fall  on  the  edge  of  the  wheel.  All  the  wheels  are 
set  in  motion  by  steam-power,  and  each  workman  has  the  means  of 
unfixing  his  wheel,  and  putting  on  another  of  a  different  kind.  These 
wheels  are  of  various  sizes,  and  made  of  various  substances,  such  as 
cast-iron,  wrought-iron,  Yorkshire  stone,  and  willow-wood.  The  edge 
of  the  wheel  is  that  part  by  which  the  grinding  is  effected ;  and  dif- 
ferent shapes  and  thicknesses  are  given  to  these  edges  in  order  to 
produce  different  results. 

The  workman  takes  the  glass  decanter,  or  other  manufactured 
article,  and  holds  it  against  the  edge  of  the  revolving  wheel  (Fig.  12),  by 
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which  the  substance  of  the  glass  is  ground  down,  and  flat  or  curved 
surfaces  produced.  The  vessel  is  held  in  various  positions,  according  to 
the  pattern  required,  accuracy  of  eye  and  steadiness  of  hand  being 
indispensable  in  the  workman.  The  iron  wheels,  with  sand  and  water, 
are  used  for  grinding  away  the  substance  of  the  glass ;  the  stone  wheel, 
with  clean  water,  for  smoothing  the  scratched  surfaces;  and  the  wooden 
wheel,  with  rotten-stone  and  putty-powder,  for  polishing. 

In  a  separate  room  the  stoppers  or  stopples  for  bottles  are  ground. 
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and  die  neck*  of  small  bottlea  made  truly  circular  by  attaching  them 
to  a  kind  of  lathe,  and  applying  amall  tools  to  the  surface  while  re- 
volving. The  value  of  well-stoppled  bottles  to  the  chemist  renders 
this  operation  one  of  nicety  and  importance. 

In  addition  to  the  cut  surfaces  of  glass  vessels,  whereby  such  a 
lustrous  play  of  colours  is  produced,  the  more  costly  articles  are 
engraved,  that  is,  devices  are  cut  on  the  surface  more  delicate  than  can 
be  produced  by  the  cutting- wheel.  A  separate  apartment  is  devoted 
to  the  operations  of  the  glass-engraver,  who  is  seated  at  a  bench  before 


Fig.  13. 

a  small  lathe ;  and  to  this  lathe  he  attaches  one  of  a  series  of  little 
metallic  disks  or  wheels,  generally  made  of  copper,  and  varying  from 
an  eighth  of  an  inch  to  two  inches  in  diameter.  The  edge  of  the 
rotating  disk  he  touches  with  a  little  emery  moistened  in  oil,  and  then 
holds  the  glass  vessel  against  the  edge  of  the  disk,  by  which  very 
minute  scratches  or  indentations  are  produced.  By  dexterous  changes 
in  the  position  of  the  glass,  and  in  the  form  and  size  of  the  disks 
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employed,  be  combines  these  indentations  so  as  to  produce  beautiful 
intaglios  or  sunken  pictures. 

This  is  strictly  a  branch  of  the  Fine  Arts,  and  as  such  places  the 
engraver  on  a  different  level  from  the  other  workmen.  Taste,  both 
natural  and  cultivated,  a  knowledge  of  the  external  forms  of  natural 
objects,  and  a  delicacy  of  eye  and  hand,  are  all  required  in  this  opera- 
tion ;  and  we  viewed  with  pleasure  the  labours  of  an  intelligent  work- 
man engaged  therein.  A  laudable  attempt  is  now  being  made  in 
England  to  diffuse  among  workmen  a  more  extensive  knowledge  of 
the  Arts  of  Design  than  has  yet  been  possessed  by  them ;  and  such 
operations  as  those  of  glass-cutting  and  engraving  afford  an  ample  field 
for  the  display  of  this  kind  of  knowledge.  We  believe  that  the  pro- 
prietor of  this  establishment  is  himself  one  of  the  council  in  the  new 
Government  School  of  Design. 

The  most  profitable  and  important  articles -of  flint-glass  are  such  as 
are  largely  employed  and  have  a  current  sale;  but  the  costly  and 
delicate  articles  occasionally  produced  call  for  great  skill  and  inventive 
ingenuity.  There  is  a  kind  of  cut-glass  in  which  the  projecting  parts 
of  the  pattern  are  coloured  and  the  sunken  parts  colourless.  These 
are  produced  in  a  remarkable  way ;  for  after  the  working-tube  has 
collected  nearly  sufficient  colourless  glass  from  one  pot,  the  mass  is 
dipped  into  another  containing  glass  which  is  coloured  by  the  addition 
of  certain  metallic  oxides,  by  which  an  external  coating  of  coloured 
glass  is  given  to  the  mass.  When  the  blowing  and  modelling  are 
completed,  this  exterior  coating  is,  in  the  finishing  process  of  cutting, 
ground  away  in  some  parts  and  left  remaining  in  others,  thus  pro- 
ducing a  singularly  delicate  effect 

Another  kind  of  ornamental  manufacture  is  the  '  crystallo-ceramie,' 
or  glass  incrustation,  patented  by  Mr.  Pellatt  some  years  ago,  and 
consisting  of  an  opaque  substance  imbedded  in  a  mass  of  colourless 
glass.  A  medallion  or  bas-relief,  representing  any  device  whatever, 
is  moulded  in  a  peculiar  kind  of  clay  capable  of  resisting  the  heat  of 
melted  glass ;  and  the  medallion  is  enclosed  between  two  pieces  of  soft 
glass,  or  else  is  introduced  into  a  cavity  in  the  glass,  from  whence  the 
air  is  afterwards  extracted.  The  introduction  of  the  medallion  into 
the  glass  is  the  main  difficulty  in  this  process,  and  requires  much  skill 
and  ingenuity,  in  order  that  no  air-bubbles  may  exist  between  the 
two  substances.  When  finished,  and  the  external  surface  of  the  glass 
cut  to  the  required  form,  the  appearance  of  the  imbedded  medallion 
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is  singularly  chaste  and  elegant ;  for  the  white  clay,  seen  within  the 
clear  and  highly  refractive  glass,  presents  an  appearance  nearly  re- 
sembling that  of  unburnished  silver.  This  branch  of  art,  that  is,  the  in- 
crustation of  clay  devices,  was  invented  by  a  Bohemian  about  sixty 
years  ago;  at  a  later  period  some  French  manufacturers  incrusted 
medallions  of  Napoleon  in  this  way,  and  sold  them  at  an  enormous 
price ;  but  since  the  introduction  of  the  art  into  England,  under  an 
improved  form,  a  wide  extension  has  been  given  to  its  applicability. 
Decanters,  goblets,  wine-glasses,  lamps,  girandoles,  chimney-orna- 
ments, plates,  door-handles,  and  other  articles  formed  of  flint-glass, 
have  been  ornamented  in  this  way;  the  incrustations  being  arms, 
ciphers,  crests,  inscriptions,  portraits,  small  busts,  caryatides,  or  indeed 
any  small  objects  capable  of  being  modelled  or  moulded  in  clay.  The 
incrustation  may  be  painted  with  metallic  colours,  which  will  remain 
uninjured  by  the  heat  required  in  the  process. 

There  is  a  mode  of  incrusting  opaque  ornaments  or  devices  on  the 
surface,  instead  of  within  the  substance,  of  the  glass.  This  is  effected 
by  adjusting  the  ornament  in  a  brass  mould,  and  blowing  and  moulding 
the  glass  to  it ;  the  details  requiring  considerable  skill,  but  the  prin- 
ciple being  nearly  the  same  as  in  the  other  process. 

The  astronomer  and  the  optician  obtain  from  the  flint-glass  manu- 
facturer the  materials  from  which  their  lenses  are  made.  It  has  been 
ascertained  that  there  is  a  certain  state  of  the  fused  glass  which  is  best 
calculated  for  optical  purposes ;  and  when  the  mass  has  attained  this 
state,  about  seven  pounds  weight  is  taken  up  in  a  conical  ladle  and 
blown  into  the  form  of  a  hollow  cylinder.  This  cylinder  is  cut  open, 
and  flattened  into  a  sheet  twenty  inches  long  by  fourteen  wide,  and 
from  two  to  three  eighths  of  an  inch  in  thickness.  In  this  form  it 
passes  into  the  hands  of  the  optician,  who  cuts  and  grinds  it  to  the 
shapes  required  for  optical  purposes.  The  masses  of  glass  for  large 
telescope  lenses  require  a  somewhat  different  process,  and  extraordinary 
care  in  the  choice,  preparation,  mixing,  and  melting  of  the  ingredients  : 
indeed,  the  production  of  good  glass  for  this  purpose  is  one  of  the 
most  uncertain  things  in  the  whole  glass-manufacture. 

We  terminate  our  visit  by  a  glance  at  the  elegant  show-rooms  or 
galleries,  in  which  the  finished  materials,  of  all  the  various  kinds  above 
alluded  to,  constitute  a  brilliant  display. 
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What  would  our  ancestors  have  thought  if  they  could  have  seen  the 
varied  and  glittering  devices  which  now  deck  the  floors  of  our  apart- 
ments ?  In  the  times  when  tapestried  hangings  decorated  the  walls, 
the  floors  were  either  left  hare  or  were  covered  with  green  rushes 
renewed  from  time  to  time  as  occasion  required.  Our  oldf  annalists 
and  county  topographers  make  repeated  allusions  to  the  preparations 
of  the  *  Great  Hall ' — a  component  part  of  most  old  mansions— -on  the 
occurrence  of  festivities,  by  the.  spreading  of  clean  new  rushes  on  the 
floor.  At  what  period  this  custom  was  discontinued  it  would  perhaps 
be  difficult  to  say.  The  great  beauty  of  the  joinery-work  in  the  floors 
of  the  majority  of  old  mansions  seems  to  point  to  the  fact  that  they 
were  intended  to  be  left  bare ;  and  the  polished  boards,  frequently  ar- 
ranged in  a  skilfully-contrived  mosaic  pattern,  still  remain  to  attest  the 
care  taken  in  their  preservation.  The  first  woven  fabric  used  as  a 
floor-covering  in  England  was  probably  some  coarse  kind  of  drugget,  for 
it  seems  at  least  consistent  to  suppose  that  the  costly  carpets  imported 
from  Turkey  were  not  introduced  till  rough  attempts  had  been  made 
to  produce  a  home-manufactured  fabric.  But  be  this  as  it  may,  the 
genera]  use  of  carpets  in  England  extended  itself  very  slowly.  It  is 
stated  in  the  '  Penny  Cyclopaedia,'  that  "  The  consumption  of  carpets  in 
Great  Britain  up  to  about  the  middle  of  the  last  century  was  so  very 
trifling,  that  as  a  manufacture,  it  was  hardly  deserving  of  notice; 
and  although  now  so  essential  to  our  warmth  and  comfort,  a  few 
generations  since  carpets  were  only  partially  used  in  the  mansions  of 
.  the  rich.  Only  a  few  manufactories,  of  which  that  at  Wilton  was  the 
most  important,  existed  in  different  parts  of  the  kingdom;  and  at 
Kidderminster,  which  is  now  the  principal  seat  of  the  trade,  and  where 
at  least  five  thousand  persons  are  employed  in  its  different  branches, 
the  carpet  manufacture  did  not  commence  before  the  early  part  of  the 
eighteenth  century.     We  doubt  whether  at  the  commencement  of  the 
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nineteenth  century  one-fourth  of  the  present  number  of  carpets  was 
manufactured.'9 

Still  more  recent  was  the  introduction  of  that  kind  of  floor-covering 
which  is  made  of  painted  canvas,  and  which  is  generally  termed  oil- 
cloth  or  floor-cloth,— though  painted  cloth  would  perhaps  be  a  better 
name.  The  steps  whereby  we  may  suppose  this  material  to  have  been 
gradually  brought  to  the  state  usually  presented  by  it  at  the  present 
day  are  simple  and  obvious.  In  the  first  place  a  coarse  hempen  or 
flaxen  fabric  was  woven  and  laid  down  as  a  floor-covering.  It  was  then 
probably  suggested. that  the  durability  of  the  material  would  be  greatly 
increased  by  laying  on  a  coating  of  paint,  or  by  saturating  the  fibres  of 
the  cloth  with  oil  or  paint,  allowed  to  become  thoroughly  dried  and 
hardened  before  the  cloth  was  brought  into  use.  The  painter  would 
then  exercise  his  taste  in  producing  a  pattern  on  the  cloth,  by  using 
paint  of  different  colours,  and  applying  his  brush  with  reference  to 
some  particular  device.  Then  would  ensue  the  use  of  stencil-plates, 
as  a  means  of  producing  an  unlimited  number  of  copies  of  the  same 
pattern,  so  as  to  expedite  and  facilitate  the  painting  of  the  device. 
The  stencil-plates  were  probably  made  of  thin  sheet-metal  with  the 
pattern  cut  or  stamped  out  of  them ;  a  pattern  could  be  produced  by 
painting  the  canvas — previously  prepared  with  the  ground-colour  all 
over — in  the  parts  left  bare  by  the  stencil-plates ;  the  pattern,  too, 
would  be  more  or  less  elaborate  according  as  there  were  or  were  not 
different  colours,  one  stencil-plate  devoted  to  each  colour.  Lastly  en- 
sued that  improvement  which  arises  from  printing  the  device  by  blocks, 
the  faces  of  which  are  cut  similar  to  the  blocks  in  wood-engraving ;  a 
method  which  admits  of  very  much  closer  accuracy  and  neatness  than 
can  be  attained  by  the  use  of  stencil-plates. 

That  these  successive  stages  in  the  progress  of  the  manufacture  are 
not  wholly  conjectural  may  be  shown  by  a  kind  of  historical  memento 
of  the  manufacture,  still  in  existence.  We  have  lately  seen  the  first 
block  ever  cut  for  printing  floor-cloth :  it  is  still  in  the  hands  of  the 
family  of  the  manufacturer  who  cut  it  and  printed  from  it,  and  remains 
to  show  the  time — about  ninety  years — which  has  elapsed  since  the 
use  of  such  blocks  originally  commenced.  Before  that  time  the  floor- 
cloth manufactured,  very  limited  in  extent,  as  may  be  well  supposed, 
received  whatever  pattern  was  intended  for  it  by  the  use  of  stencil- 
plates. 

Simple  as  may  appear  at  first  thought  to  be  the  mere  painting  of  a 
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piece  of  cloth,  the  manufacture  of  floor-cloth  involves  many  curious 
processes,  which  are  not  undeserving  of  attention,  and  which  have 
given  rise  to  many  large  establishments  in  London. 

The  Floor-cloth  factory  of  Messrs.  Smith  and  Baber,  the  cfoe  to 
which  our  visit  has  been  directed,  is  situated  at  Knightsbridge,  opposite 
the  Horse-Guards  Barracks.  Many  of  our  readers,  in  walking  across 
Hyde  Park  from  the  end  of  Oxford-street  to  Knightsbridge,  and  just 
before  reaching  the  eastern  end  of  the  Serpentine,  may  have  probably 
seen  a  high  square  building  standing  up  prominently  in  the  back- 
ground, much  more  lofty  than  any  surrounding  building,  and  occa- 
sionally coming  into  sight  between  the  trees.  This  is  the  factory  in 
question,  or  rather  it  is  a  kind  of  square  tower  surmounting  the  factory ; 
and  on  approaching  nearer  to  it  we  see  that  the  building  itself  is  one 
of  considerable  extent  All  floor-cloth  factories  are  required  to  be 
both  lofty  and  extensive  in  area;  because,  as  we  shall  see  farther  on, 
very  large  pieces  of  canvas  have  to  be  extended  at  different  times  both 
vertically  and  horizontally. 

The  northern  extremity  of  the  building  presents  to  view  a  rotunda, 
or  circular  apartment,  forming  the  principal  entrance  to  the  factory. 
From  thence  the  various  parts  of  the  building  extend  to  a  distance  of 
about  two  hundred  and  fifty  feet  towards  the  south,  presenting  an 
eastern  facade  more  decorative  than  is  often  seen  in  factories  of  the 
kind.  On  proceeding  within  the  entrance  rotunda,  we  come  to  a  kind 
of  show-room,  lined  on  either  side  with  specimens  of  the  finished 
manufacture,  mostly  in  the  form  of  rolls.  At  the  southern  end  of  this 
room  are  two  offices  or  counting-houses,  with  an  entrance  between 
them  to  the  largest  room  in  the  factory,  the  one  indeed  which  entails 
a  necessity  for  considerable  area  and  elevation.  This  is  the  '  drying- 
room,'  represented  in  Fig.  1  :  it  is  about  one  hundred  and  twenty  feet 
in  length,  by  sixty  or  seventy  in  width,  and  of  considerable  height. 
The  first  thing  which  meets  the  eye  on  entering  this  room  is  a  magni- 
ficent specimen  of  floor-cloth,  remarkable  alike  for  its  large  dimen- 
sions and  intricate  mosaic  pattern :  it  is  suspended  from  a  considerable 
height,  and  hangs  down  to  within  six  or  eight  feet  of  the  floor.  A 
still  larger  specimen  has  been  recently  produced  at  this  factory  for 
Mehemet  Ali,  the  Pasha  of  Egypt;  but  we  believe  the  one  here 
deposited  is  deemed  one  of  the  most  difficult  and  elaborate  patterns 
ever  produced  in  floor-cloth.  Behind  this  large  specimen,  and  along 
the  entire   western  half  of  the  room,  are  suspended   finished   floor- 
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cloths,  which  are  hung  here  to  dry  gradually  after  the  painting  has 
been  finally  effected :  these  are  placed  over  poles  near  the  roof  of  the 
building,  and  descend  to  within  a  few  feet  of  the  ground.  The  floor 
of  the  room  is  occupied  by  chalk-marks  delineating  the  size  or  pattern 
of  required  pieces  of  cloth ;  or  by  men  cutting  a  Targe  finished  piece  of 
cloth  to  the  required  size ;  or  by  others  opening  a  bale  of  canvas,  and 
spreading  it  out  on  the  floor  preparatory  to  placing  it  on  a  roller ;  or 
by  others  hauling  up  a  roll  of  canvas  to  the  painting-room— one  or 
more  of  these  operations  being  carried  on  at  a  time,  according  to 
circumstances. 

At  the  southern  end  of  the  drying-room  a  few  descending  steps  lead 
us  to  the  '  colour-room,'  wherein  all  the  colours  used  for  painting  the 
cloth  are  prepared.  In  the  centre  of  this  room  is  a  large  horizontal 
cog-wheel,  moved  by  horse-power ;  and  around  it  are  various  machines 
set  in  motion  by  cog-wheels  acting  on  the  larger  wheel,  and  employed 
in  the  grinding  and  preparation  of  the  colours. 

Behind  the  '  colour-room  '  is  an  open  court  or  yard,  in  which 
are  three  large  linseed-oil  cisterns,  capable  collectively  of  holding 
forty  tuns  of  oil.  From  these  proceed  the  requisite  pipes  for  causing 
the  flow  of  the  oil  into  the  proper  vessels  in  the  colour-room.  In  the 
rear  of  the  premises,  and  occupying  the  southern  side  of  the  yard,  are 
a  carpenter's  shop  and  a  smiths  shop,  for  the  manufacture  of  the 
printing-blocks,  and  the  repair  and  adjustment  of  various  parts  of  the 
working  apparatus. 

Returning  again  to  the  large  drying-room,  and  ascending  a  few  steps, 
we  come  to  a  range  of  store-rooms  over  the  colour-room.  One  of 
these  is  the  canvas-room,  where  the  canvas,  brought  from  Scotland  in 
bales,  and  afterwards  rolled  up  into  coils,  is  deposited  till  required  for 
use :  these  coils,  about  five  or  six  feet  high,  are  ranged  vertically  on 
all  sides  of  the  room.  Another  is  the  '  print-room,'  or  store-room, 
where  are  kept  the  greater  part  of  the  carved  blocks  used  in  producing 
the  patterns  on  floor-cloth :  these,  as  will  be  easily  conceived  when  we 
come  to  describe  the  process,  are  necessarily  very  numerous ;  in  fact 
they  amount  to  some  thousands,  and  all  are  preserved  with  great 
care,  since  the  fracture  of  any  of  the  small  projecting  points  would 
at  once  spoil  the  pattern.  The  room  in  which  they  are  kept  main- 
tains a  pretty  constant  temperature  throughout  the  year;  and  the 
wood  of  which  the  blocks  are  formed  thus  avoids  the  injury  which 
might    result    from    change    of  temperature    and    moisture.     In  this 
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range,  too,  is  a  colour  store-room,  and  others  which  require  no  par- 
ticular notice. 

A  farther  ascent  of  a  few  stairs  brings  us  to  the  *  frame -room,'  a  part 
of  the  premises  so  closely  filled,  that  it  is  difficult  at  first  for  a  stranger 
to  see  what  is  going  forward.  He  soon  observes,  however,  that  the 
room,  which  is  long,  wide,  and  high,  is  occupied  by  a  series  of  vertical 
frames,  with  canvas  stretched  over  them,  and  a  sufficient  interval  be- 
tween them  to  allow  a  man  to  pass.  Let  the  reader  conceive  a  stretched 
canvas,  about  sixty  feet  long  and  twenty-four  high,  enclosed  in  a  frame 
similar  to  a  schoolboy's  slate ;  and  twenty  or  thirty  of  these  lying  pa- 
rallel, with  a  slender  scaffolding  built  up  in  each  of  the  intervals  be- 
tween them ;  he  will  then  have  an  idea  of  the  appearance  of  the '  frame- 
room.'  The  greater  part  of  these  frames  are  about  the  size  here  men- 
tioned ;  but  there  are  others  extending  as  much  as  ninety-eight  feet  in 
length,  although  the  height  is  somewhat  less  than  that  of  the  shorter 
frames.  Nearly  on  a  level  with  this  room  is  a  floor  or  platform  by 
which  access  is  gained  to  the  long  pieces  of  passage  floor-cloth,  sus- 
pended, like  the  others,  from  near  the  roof  of  the  building. 

The  next  stage  or  story  of  the  factory  is  the  '  printing-room,'  where 
the  floor-cloth  receives  the  pattern  by  which  it  is  distinguished.  Here 
we  see  square  cushions — something  like  the  inking-cushions  used  in 
hand-printing — covered  with  bright  colours,  and  men  transferring  the 
colours  therefrom  by  means  of  blocks  to  the  painted  canvas,  the  latter 
being  stretched  out  on  a  long  flat  bench.  Another  room  above  this  is 
similarly  occupied  by  men  *  printing '  the  narrow  floor-cloths  for  pas- 
sages. 

On  the  summit  of  the  building,  at  a  considerable  elevation,  is  a  small 
square  room,  provided  with  windows  on  all  four  sides.  From  this  an 
extensive  view  may  be  obtained  in  every  direction,  since  the  position 
of  the  observer  is  considerably  higher  than  any  other  building  in  the 
neighbourhood,  except  church-towers.  As  this  room  is,  however, 
rather  an  apartment  than  a  portion  of  the  factory,  we  shall  not  farther 
allude  to  it. 

The  tour  of  inspection  we  have  just  taken  will  have  probably  in- 
formed the  reader  that  the  routine  of  processes  carried  on  in  the  ma- 
nufacture is  somewhat  as  follows : — opening  the  bales  of  canvas,  coil- 
ing the  canvas  on  rollers,  hauling  the  rollers  up  to  the  frame-room, 
stretching  the  canvas  on  the  frames,  painting  the  canvas  while  in  this 
position,  removing  the  painted  canvas  to  the  '  printing-room,'  painting 


*M  DAYS  AT  THE  FACTORIES. 

or  printing  the  device  on  it,  and  finally  suspending  it  in  the  drying- 
room  till  ready  to  be  employed  as  floor-covering.  To  these  successive 
steps,  then,  we  shall  direct  our  attention. 

If  we  look  at  the  edge  of  a  piece  of  floor-cloth  which  has  been  rent 
or  worn  into  holes,  we  shall  see  that  its  foundation  is  a  woven  fabric  of 
a  coarse  but  stout  quality.  Some  of  the  finer  and  superior  floor-cloths 
are  coated  so  completely  on  both  sides  with  paint,  and  brought  to  such 
an  excellent  surface,  that  they  assume  much  more  the  appearance  of 
leather  than  of  cloth ;  but  still  it  is  easy  to  satisfy  ourselves  of  the 
foundation  being  woven  vegetable  fibre.  Sometimes,  when  an  old 
carpet  of  good  quality  has  lost  its  beauty  of  appearance  without  falling 
to  pieces,  it  is  converted  into  floor-cloth,  by  having  the  back  of  the 
carpet  painted  and  printed  so  as  to  form  the  face  of  the  floor-cloth. 
But  this  is  an  exception  to  a  general  rule,  and  we  may  confine  our- 
selves to  the  notice  of  new  canvas  woven  expressly  for  the  floor-cloth 
manufacture. 

We  believe  that  there  is  one,  and  only  one,  establishment  in  London 
where  the  canvas  is  woven  by  the  floor-cloth  manufacturer.  The  ge- 
neral rule  is  to  have  the  canvas  woven  in  Scotland,  by  parties  who 
either  confine  themselves  wholly  to  this  line  of  business,  or  at  least 
give  it  a  marked  degree  of  attention.  That  this  is  a  business  very  dis- 
tinct from  that  of  ordinary  weaving  may  be  conceived  from  the  fact 
that  the  ordinary  widths  are  eighteen,  twenty-one,  and  twenty-four 
feet.  The  canvas  is  brought  partly  from  Kirkaldy,  but  principally 
from  Dundee,  a  town  celebrated  more  than  any  other  in  Britain  for 
the  extent  of  its  manufacture  of  coarse  sheetings,  sackings,  sail-cloth, 
and  similar  woven  fabrics  of  flax  and  hemp.  The  looms  for  the  weav- 
ing of  floor-canvas  are  made  expressly  for  that  purpose,  since  all  the 
modern  floor-cloths  arc  made  without  a  seam.  As  the  weft  or  width 
of  the  cloth  extends  to  six  or  eight  yards,  of  course  the  shuttle  has  to 
be  driven  this  distance  at  each  successive  traverse  of  the  weft-thread. 
At  first  sight  these  cloths  have  more  the  appearance  of  hemp  than  of  * 
flax,  but  hemp  is  used  only  to  a  limited  extent,  because  it  is  found  not 
to  receive  and  retain  the  colour  so  well  as  flax  ;  the  latter  is  therefore 
the  material  generally  employed.  The  canvas  has  a  fineness  of  about 
sixteen  or  eighteen  threads  to  the  inch,  and  a  degree  of  stoutness  which 
may  be  indicated  by  saying  that  a  square  yard  weighs  about  twenty- 
one  ounces. 

The  canvas,  after  being  shipped  from  Dundee  by  steam,  arrives  at 
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the  London  factory  in  the  form  of  compact  bales,  about  three  feet  in 
length,  and  between  two  and  three  in  width  and  depth.  Each  bale 
contains  canvas  of  one  particular  width,  the  lengths  and  widths  being 
regulated  thus :— one  kind  measures  a  hundred  yards  in  length  by  six 
in  width,  another  a  hundred  and  eight  yards  in  length  by  seven  in 
width,  and  another  a  hundred  and  thirteen  yards  by  eight  The  bales 
usually  •  weigh  about  five  hundredweight  each.  The  first  operation 
after  they  are  brought  to  the  factory  is  to  open  them,  and  cut  them  to 
such  lengths  as  suit  the  dimensions  of  the  frames,  which,  as  we  have 
before  stated,  vary  from  sixty  to  a  hundred  feet  in  length.  The  canvas 
is  rolled  up  and  deposited  in  the  canvas  store-room  till  wanted. 

When  a  piece  of  canvas  is  about  to  be  painted,  it  might  be  supposed 
by  one  whose  thoughts  were  then  first  directed  to  the  matter,  that  it 
might  be  laid  flat  on  the  ground,  pulled  and  perhaps  nailed  at  the 
edges  to  stretch  it  smooth,  then  painted,  and,  when  dry,  painted  on 
the  other  side.     It  will  be  seen,  however,  that  a  very  different  plan  is 
adopted  in  .practice.     A  party  of  men  unroll  the  canvas,  and  lay  it 
down  pretty  evenly  on  the  floor  of  the  drying-room.     They  then  take 
a  wooden   roller,  rather  longer  than  the   width  of  the  canvas,  and 
about  five  inches  in  diameter,  and  lay  it  down  on  one  end  of  the  can- 
vas.    On  this  roller  the  whole  of  the  canvas  is  coiled,  and  in  that  state 
can  be  easily  carried  from  place  to  place.     The  roller,  with  the  canvas 
wound  on  it,  is  then  erected  on  one  end  and  hauled  up  into  the  frame- 
room  by  means  of  a  pulley.     Here  an  iron  point  or  gudgeon  is  dropped 
into  a  hole  in  a  moveable  carriage,  and  the  roller  is  moved  to  its  place 
in  a  very  simple  but  ingenious  manner.     Two  or  more  men  hold  the 
upper  end  of  the  roller ;  while  others,  standing  on  the  floor  of  the  room 
twenty  or  twenty-four  feet  lower  than  the  others,  guide  the  carriage 
in  which  the  lower  end  of  the  roller  rests.     The  roller  is  thus  brought 
to  its  proper  position  coincident  with  one  end  of  the  frame  to  which 
the  canvas  is  to  be  attached.     This  frame,  like  all  the  others,  is  formed 
of  stout  oaken  beams,  two  horizontal,  to  form  the  top  and  bottom,  and 
two  vertical,  to  form  the  sides  or  ends.     The  roller  being  about  the 
same  height  as  the  frame,  and  a  small  portion  of  the  canvas  being  un- 
rolled, it  is  easy  to  nail  the  edge  of  the  canvas  to  one  of  the  upright 
posts,  thus  forming  the  commencement  of  the  stretching  of  the  canvas. 
The  wheel-carriage  on  which  the  roller  rests  is  then  wheeled  onward, 
the  canvas  unrolling  as  it  proceeds,  parallel  with  the  frame.     As  it 
unrolls  the  canvas  is  fastened  temporarily  to  the  top  beam  by  means  of 
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a  ample  but  ingenious  contrivance  called  a  '  quickset  '—a  much  more 
intelligible  name  than  is  often  applied  to  working  tools.  This  quickset 
is  a  kind  of  screw  and  nut,  provided  with  a  large  hook  at  the  top,  and 
a  small  pointed  hook  at  the  bottom ;  the  large  hook  catches  hold  of  a 
rod  lying  on  the  top  of  the  frame,  while  the  small  lower  hook  catches 
in  the  canvas :  there  is  a  nut  by  which  the  screw  is  carried  up  tightly 
to  the  upper  beam  of  the  frame,  so  as  to  keep  the  canvas  nearly  at  its 
proper  height ;  while  the  upper  hook,  by  being  able  to  move  along  the 
rod,  suffers  the  quickset  to  move  to  the  right  or  left  as  the  canvas  be- 
comes stretched.  This  is  only  a  temporary  contrivance,  used  while 
the  immense  area  of  canvas  is  being  adjusted  to  the  four  sides  of  the 
frame ;  but  it  is  one  of  those  ingenious  adaptations  which  could  only 
result  from  a  steady  observance  of  the  object  in  view. 

When  the  low-wheeled  carriage,  in  which  the  roller  rests,  has  tra- 
velled from  end  to  end  of  the  frame,  and  the  canvas  has  become  wholly 
unrolled,  and  the  upper  edge  temporarily  held  up  by  a  number  of 
*  quicksets,'  the  roller  is  entirely  removed,  and  the  second  or  remaining 
upright  edge  of  the  canvas  is  nailed  to  the  other  upright  beam  of  the 
frame.  It  will  readily  be  understood  that,  if  this  beam  were  a  fixture,  it 
would  be  next  to  impossible  to  nail  the  canvas  to  it  with  sufficient  tight- 
ness and  stretch  it  in  every  part.  The  beam  is  loose,  and  the  edge  of  the 
canvas  is  nailed  to  it  while  the  canvas  itself  is  very  loose.  Two  screws 
are  then  brought  into  use,  one  attached  to  the  upper  end  and  the  other 
to  the  lower  end  of  the  beam  ;  and  each  screw  being  worked,  the  post 
is  drawn  forward  until  the  canvas  is  fully  stretched ;  after  which  the 
beam  is  fixed,  and  the  canvas  remains  stretched.  When  it  is  con- 
sidered that  each  of  these  pieces  of  canvas  contains  from  fourteen  to 
eighteen  hundred  square  feet,  and  that  it  is  drawn  out  nearly  as  tight 
as  a  drum  before  operations  are  commenced  upon  it,  it  will  be  readily 
supposed  that  a  powerful  force  is  required  to  effect  the  requisite  strain. 
When  the  two  vert  ical  edges  are  properly  secured,  the  upper  and  lower 
horizontal  edges  are  fastened.  The  upper  edge  is  nailed,  at  distances 
of  between  two  and  three  inches ;  and  the  '  quicksets '  are  removed 
when  their  aid  is  no  longer  required.  The  fastening  of  the  lower 
horizontal  edge  requires  a  force  analogous  in  kind  to  (though  not 
so  great  in  amount)  that  applied  to  the  vertical  edge.  The  edge 
is  nailed  to  the  lower  beam,  and  the  beam  is  forced  down  by  means 
of  levers,  chains,  and  hooks,  until  the  canvas  is  stretched  as  tightly 
in  the  vertical  as  in  the  horizontal  direction;  and  in  this  position 
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it  remains  for  several  weeks,  while  the  greater  part  of  the  processes 
are  being  wrought. 

This  stretching  or  c  framing/  then,  it  will  be  seen,  is  a  much  more 
important  part  of  the  operations  than  a  first  thought  would  lead  us  to 
suppose.  The  canvas  is  to  be  painted  on  both  sides ;  and  the  mode  of 
framing  just  described  enables  both  surfaces  to  be  brought  equally  into 
a  vertical  position.  The  distance  between  the  frames  is  probably  about 
thirty  inches ;  and  in  this  narrow  space  is  built  up  a  scaffolding  so 
slender  that  one  almost  wonders  how  it  can  maintain  stability.  It  is  a 
scaffolding  of  four  tiers  in  height,  to  enable  the  workmen  to  reach 
every  part  of  a  surface  twenty-four  feet  high.  It  is  necessarily  de- 
tached from  the  canvas  on  either  side,  and  consists  in  fact  merely  of  a 
nine-inch  board,  supported  at  intervals  of  every  few  feet  by  vertical 
posts.  Access  to  the  upper  tiers  is  gained  either  by  ladders  quite  up- 
right, or  by  ledges  placed  on  the  upright  beams  at  the  end  of  the  scaf- 
folding— a  contrivance  intended  to  save  as  much  room  as  possible  be- 
tween the  frames. 

If  we  examine  a  piece  of  floor-cloth  we  shall  see  that  the  back  is* 
painted  as  well  as  the  face,  although  no  pattern  is  imprinted  upon  it : 
this  is  done  to  increase  the  durability,  the  cleanliness,  and  the  appear- 
ance of  the  canvas ;  but  the  quantity  of  paint  laid  on  the  back  is  of 
course  much  less  than  that  applied  to  the  face  of  the  cloth.  The  first 
operation  is  to  level  the  surface  of  the  canvas,  and  to  prepare  it  for 
the  reception  of  the  paint.  This  is  done  to  the  back  first,  and  in  the 
following  manner.  A  weak  solution  of  size  is  prepared,  and  laid  on 
the  canvas  with  a  brush ;  and  while  thus  wet  the  canvas  is  rubbed  well 
with  a  flat  piece  of  pumice-stone,  to  level  the  slight  irregularities 
which  occur  in  the  fibrous  material.  The  liquid  size  not  only  facili- 
tates this  process,  but  by  its  gelatinous  quality  prevents  the  oil  of  the 
subsequently  applied  paint  from  penetrating  too  far  into  the  substance. 
It  is  found  that  the  size  makes  a  good  foundation  or  hold  for  the  paint ; 
but  it  is  also  found  that  if  the  oil  penetrates  through  the  canvas  the 
floor-cloth  will  become  brittle,  and  not  sufficiently  pliable;  and  to 
prevent  this  is  one  of  the  objects  of  the  size-priming.  The  pumice- 
stone — a  lava  from  Vesuvius  or  Etna — is  cut  by  hatchets  into  brick- 
shaped  pieces  about  six  inches  in  length  by  two  in  thickness.  The 
workmen  rub  to  and  fro  with  these  pieces  of  pumice  over  the  wet 
canvas,  until  the  surface  is  rendered  considerably  smoother  than  in  its 
natural  state.    They  mount  the  highest  stage  of  the  scaffold,  and  rub 
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down  the  upper  portion  of  die  canvas  first :  then  they  descend  to  the 
next  stage,  proceeding  from  end  to  end  of  the  piece  of  canvas  sixty  or 
a  hundred  feet  in  length ;  and.  so  on  to  the  lower  stages. 

While  the  sized  canvas  is  drying,  we  will  visit  the  colour-room,  and 
briefly  notice  the  nature  of  the  paint  applied  to  the  canvas.     The 
painting  of  floor-cloth  is,  in  principle,  analogous  to  house-painting, 
though  different  in  some  of  the  practical  details.     The  materials  em- 
ployed are  the  usual  dry,  earthy,  and  crystalline  colours;   such  as 
white-lead,  the  ochres,  the  chromes,  verditer,  Prussian  blue,  vermi- 
lion, &c.     These  are  mostly  brought  to  the  factory  in  tubs  or  small 
casks,  and  are  prepared  for  use  in  the  colour-room.     The  large  earthy 
colours  are  ground  to  powder  by  means  of  a  crushing-roller  four  feet 
in  diameter  by  about  twelve  inches  thick :  this  is  worked  by  a  horse ; 
and  as  the  shaft  belonging  to  the  roller  has  at  the  top  a  large  hori- 
zontal cog-wheel  by  which  other  machines  are  worked,  the  whole,  or 
any  part  of  them,  are  set  in  operation  at  one  time.    When  the  pigment 
lias  been  brought  to  the  proper  state  of  fineness  by  this  or  any  other 
means,  it  is  put  into  a  tall  open  vessel  called  a  ( mixing- tub,'  in  which 
a  stirrer  is  kept  rotating  by  a  shaft  placed  in  connection  with  the  large 
cog-wheel.     Linseed-oil,  flowing  through  pipes  from  the  cisterns  be- 
hind, is  introduced  into  the  mixing-tub ;  and  the  stirrer  works  the  in- 
gredients well  up  together  until  completely  amalgamated.     But  this 
mixing  would  nut  be  sufficient  to  bring  the  paint  into  a  proper  state 
for  use,  since  the  dry  ingredient,  although  fine,  was  by  no  means  an 
impalpable  powder.     The  paint  is  therefore  allowed  to  flow  from  the 
mixing-tub  into  a  vessel  beneath;  and  is  thence  laded  into  the  hopper 
or  orifice  of  a  pair  of  mill-stones  precisely  analogous  to  those  by  which 
corn  is  ground.     There  are  two  mixing-vessels,  and  two  pairs  of  mill- 
stones ;    all  four  machines  being  worked  by  the  large  cog-wheel.     As 
the  paint  flows  down  into  the  shallow  vacant  space  between  the  mill- 
stones, it  becomes  ground  by  the  rotation  of  the  upper  stone  or  '  run- 
ner,' and  when  perfectly  smooth  and  homogeneous,  is  allowed  to  ooze 
out  from  between  the  *  runner'  and  the '  bedstone'  into  a  vessel  beneath. 
The  runner  is  loaded  or  not,  according  to  the  fineness  of  the  paint  to 
be  produced.     From  the  vessels  into  which  the  paint  flows  it  is  con- 
veyed into  store-tubs,  where  it  is  kept  until  wanted  for  use ;  it  is  then 
drawn  off  into  the  paint-pans  or  pots,  from  which  it  is  used.     For  some 
of  the  finer  kinds  of  colours,  or  where  the  quantity  required  is  not 
such  as  to  render  the  use  of  the  millstones  necessary,  a  flat  stone  and 
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hand-niuller  uv  employed  in  the  grinding  .of  the  paint,  sneh  u  in 
commonly  used  by  house-  painters  ;  but  the  principle  is  just  the  same. 

The  paint  employed  for  floor-cloth  baa  thaw  two  peculiarities,  when 
compared  with  that  used  in  house-painting; — it  is  very  much  stiffer  or 
thicker,  and  has  scarcely  any  turpentine  in  its  composition.  Both  of 
these  characters  are  given  to  it  to  ensure  the  durability  of  the  cloth ;  since 
a  large  body  of  paint  can  be  laid  on  when  the  consistency  is  thick,  and 
the  paint  becomes  harder  and  more  durable  when  the  liquid  employed 
is  wholly  or  almost  wholly  oil, — although  a  much  longer  time  elapses 
before  the  paint  becomes  thoroughly  dried  and  fit  for  use. 

When  the  paint  is  prepared,  with  a  thickness  or  consistence  not 
much  less  than  that  of  treacle,  it  is  applied  to  the  cloth  in  a  very  cu- 
rious manner,  more  analogous  to  the  manipulations  of  a  plasterer 
than  those  of  a  painter.  The  workman  holds  in  hi*  left  hand  a  stone 
thick  brush,  which  he  dips  into  the  paint-pot,  and  then  dabs  or  splashes 
on  the  canvas ;  the  paint  is  too  thick  to  be  brushed  over  in  the  usual 
way,  and  is  therefore  laid  on  abundantly  in  a  few  detached  patches. 
The  workman  holds  in  his  right  hand  a  ldnd  of  trowel,  consisting  of 
■  long  narrow  blade,  twelve  or  fifteen  inches  in  length,  decreasing  in 
width  towards  one  end,  and  having  at  the  other  a  handle  which  bends 
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back  oyer  the  blade.  With  this  trowel,  as  represented  in  Fig.  2,  the 
workman  draws  the  paint  over  the  canvas,  smoothing  it  repeatedly, 
and  drawing  a  supply  from  the  patches  or  masses  of  paint  which  had 
been  thrown  on  by  the  brush.  The  trowel  is  worked  with  its  plane  or 
face  not  precisely  parallel  with  the  surface  of  the  canvas,  but  some- 
what inclined,  so  as  to  rub  or  scrape  the  paint  into  the  fibres  of  the 
canvas.  The  scaffolding,  being  crectec^  somewhat  on  the  principle  of 
that  used  by  builders,  has  its  successive  stages  so  far  distant  as  to 
allow  the  arm  of  the  workman  to  reach  over  the  intervals  between 
them ;  so  that  by  descending  from  one  stage  to  another,  and  working 
on  the  portions  of  canvas  intervening  between  them,  the  whole  piece 
can  be  prepared  in  a  similar  way.  The  edge  of  the  plank  or  platform 
forming  each  stage  of  the  scaffolding  is  about  a  foot  or  fifteen  inches 
distant  from  the  canvas,  so  that  the  workman  is  enabled  conveniently 
to  reach  it 

The  process  here  described  relates  to  the  back  of  the  canvas — that 
surface  which  is  to  be  underneath  or  next  to  the  floor  when  the  finished 
floor-cloth  is  in  use.  After  this  *  trowel-colour/'  however,  has  been  laid  on 
the  back  of  the  canvas,  and  when  it  is  nearly  dry,  operations  commence 
<  on  the  face,  which  has  hitherto  been  left  untouched.  The  surface  is 
wetted  with  a  weak  solution  of  size,  and  rubbed  down  with  flat  pieces 
of  pumice-stone,  as  in  the  former  case,  and  with  the  same  view  of 
preparing  the  fibres  of  the  canvas  for  the  reception  of  the  paint. 
When  this  is  done,  the  face  is  not  further  proceeded  with  until  the 
back  is  finished. 

The  thickness  of  the  colour  laid  on,  and  the  absence  of  turpentine 
or  *  driers '  in  the  paint,  render  the  drying  a  slow  process ;  from  ten 
days  to  a  fortnight  being  required  for  the  drying  of  the  *  trowel- 
colour.'  When  this  is,  however,  effected,  a  second  coating  of  paint  is 
laid  on,  having  the  same  colour  as  the  former,  but  differing  from  it 
in  two  respects :  it  is  much  more  liquid,  on  account  of  the  addition 
of  an  extra  portion  of  oil,  although  considerably  thicker  than  common 
house-paint ;  and  it  is  laid  on  wholly  with  a  brush,  instead  of  being 
worked  conjointly  with  a  brush  and  a  trowel.  Hence  it  is  called  the 
*  brush- colour,'  to  distinguish  it  from  the  first  or  *  trowel-colour.'  .  The 
tint  is  of  no  particular  importance ;  but  we  believe  that  each  manu- 
facturing firm  is  accustomed  to  adopt  one  particular  colour  for  the 
back  of  their  floor-cloth,  which  thus  becomes  a  kind  of  symbol ;  be- 
sides which,  certain  private  marks  are  stamped  on  the  back  of  the 
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cloth ;  after  which  that  surface  is  finished.  The  time  has  been-  when  a 
duty  was  laid  on  floor-cloth,  and  when  the  Excise  officer  exercised 
that  supervision  which  is  so  vexatious  and  mischievous  in  manufac- 
tures ;  but  this  is  no  longer  the  case. 

The  back  of  the  canvas  is  entirely  finished  before  the  face  has  under- 
gone any  process  except  the  sizing  and  rubbing  down  with  pumice- 
stone;  but  now  the  preparation  of  this  surface  is  attended  to.  A 
*  trowel-colour,'  similar  in  consistence  to  that  used  on  the  back,  is 
applied,  and  allowed  to  remain  untouched  till  dry.  Then  the  face  is 
pumiced  a  second  time,  to  work  down  some  of  the'  asperities  and  pro- 
jections which  still  remain  on  the  surface.  To  this  succeeds  a  second 
trowel-colour,  in  every  respect  resembling  the  first;  and  after  a  due 
interval  for  drying,  the  surface  is  a  third  time  rubbed  down  with 
pumice.  Again  is  the  routine  repeated,  by  applying  a  third  trowel- 
colour,  and  following  it  up  with  a  fourth  rubbing  down  with  pumice ; 
after  which  is  given  a  *  brush-colour.'  The  object  of  this  careful  and 
long-continued  series  of  operations,  which  occupies  a  period  of  two  or 
three  months,  is  to  bring  the  surface  of  the  canvas  to  a  state  of  great 
smoothness  and  pliability.  The  repeated  rubbing  with  pumice-stone 
not  only  levels  irregularities,  but  imparts  to  the  canvas  much  of  the 
pliability  and  durability  of  leather.  We  believe  that  where  floor- 
cloths are  made  expressly  to  be  sold  at  a  low  price,  the  routine  of  pro- 
cesses is  more  expeditious  and  less  complete  than  that  here  indicated ; 
but  as  a  means  of  giving  a  better  insight  into  the  matter,  we  describe  the 
operations  of  an  establishment  where  none  but  the  better  kinds  are 
manufactured. 

We  now  approach  that  class  of  operations  which,  so  far  as  appear- 
ance is  concerned,  is  the  most  important  of  any,  and  the  most  interest- 
ing to  a  stranger  who  visits  a  factory  of  this  kind:  we  mean  the 
printing,  or  transfer  of  a  device  to  the  surface  of  the  cloth.  It  must  be 
borne  in  mind  that  the  canvas  is  all  this  time  in  a  vertical  position, 
stretched  over  the  frame  to  which  it  had  been  fixed  two  or  three 
months  before ;  and  that  the  colour  of  the  final  coating  of  paint  is  that 
which  is  to  form  the  ground  or  foundation  colour  of  the  pattern.  The 
printing  is  effected  while  the  canvas  is  lying  horizontally  on  a  long 
bench  or  table ;  and  an  entire  removal  is  therefore  necessary.  The 
painted  canvas  is  gradually  loosened  from  the  nails  by  whjch  it  is 
fastened  to  the  frame,  and  is  transferred  to  a  roller  whose  length 
nearly  corresponds  with  the  width  of  the  canvas.     The  canvas  in  its 


194  DAV8  AT  THE  FACTORIES. 

original  state  weighs  not  much  less  than  two  hundred  pounds ;  and  the 
▼att  body  of  paint  subsequently  applied  to  it  increases  the  weight  very 
considerably ;  so  that  the  loosening  of  the  canvas  from  the  frame,  the 
transference  to  a  roller,  and  the  hauling  up  of  the  roller  with  its  load 
to  the  printing-room  upstairs,  are  arrangements  requiring  some  tact 
and  judgment  When  the  roller  is  carried  up,  it  is  placed  horizontally 
at  a  few  inches  from  the  floor,  in  front  of  a  very  long  work-bench; 
and  two  gudgeons  or  projecting  axles  at  the  ends  of  the  roller  being 
placed  in  sockets,  the  canvas  can  be  uncovered  from  the  roller  by  the 
rotation  of  the  latter,  and  spread  out  upon  the  bench  to  be  printed. 

Here  it  will  be  desirable  to  offer  a  few  brief  explanations  respecting 
the  patterns  of  floor-cloths  and  the  modes  of  producing  them.  We 
have  before  alluded  to  the  original  block  first  cut  for  the  floor-cloth 
manufacture.  This  is  now  in  the  possession  of  the  firm  whose  esta- 
blishment we  are  describing — an  establishment  which  was  the  earliest 
in  England  in  this  line  of  business.  Before  the  year  1754  Mr.  Nathan 
Smith,  the  founder  of  the  firm  of  Messrs.  Smith  and  Baber,  was  ac- 
customed to  manufacture  floor-cloth  in  pieces  of  two  or  three  yards 
square,  in  the  only  method  known  at  that  time.  Holes  were  cut  in 
some  determinate  pattern  in  thin  plates  of  metal  or  pasteboard ;  and 
these  plates  being  laid  on  the  canvas,  and  paint  applied  with  a  brush, 
the  paint  could  only  reach  the  canvas  at  those  parts  which  were  not 
covered  by  the  plate :  this  is  the  method  of  '  stencil-painting/  which 
is  occasionally  applied  to  painting  the  walls  of  rooms  in  distemper, 
and  for  other  purposes.  Each  small  square  of  floor-cloth  had  a  border 
given  to  it  all  round ;  and  if  a  large  room  were  to  be  covered,  several 
such  pieces  had  to  be  used.  To  what  extent  the  floor-cloth  manufac- 
ture was  carried  on  at  that  time  we  have  no  means  of  knowing  ;  but  it 
must  have  been  very  limited  indeed. 

A  necessary  result  of  stencil-painting  is,  that  very  little  substance  of 
paint  is  laid  on  the  canvas,  since  the  application  of  a  brush  levels  the 
paint  to  a  mere  film ;  and  Mr.  Smith  sought  for  some  means  of  ob- 
viating the  defect  He  conceived  that  if  a  thick  wooden  block  were 
prepared,  the  surface  levelled  and  smoothed,  a  pattern  sketched  Upon 
it,  and  this  pattern  cut  out  by  means  of  carving  tools,  the  device 
might  be  transferred  by  a  process  analogous  to  that  of  printing.  Most 
readers  are  at  the  present  day  aware  that  the  blocks  used  for  wood- 
cuts, such  as  those  which  illustrate  the  present  work,  are  cut  so  as  to 
leave  the  pattern  untouched ;  that  is,  the  parts  of  the  block  cut  are 
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only  luch  as  give  the  white  line*  or  portion*  of  the  device*; 
the  black  tinea,  which  usually  constitute  the  picture,  are  produced 
from  the  surface  of  the  block  left  uncut.  The  block  being  jwd 
down  on  an  elastic  surface  covered  with  ink,  or  ink  being  applied  by 
means  of  soft  elastic  balls,  or  by  mean*  of  cylindrical  roller*,  the  sur- 
face only  of  the  device  receives  a  coating  of  ink,  leaving  the  inter- 
stices free ;  and  upon  this  being  transferred  to  paper,  the  black  lines 
of  the  wood-engraving  result. 

On  this  principle  did  Mr.  Smith  conceive  that  the  paint  might  be 
applied  to  floor-cloth,  the  paint  in  this  case  being  a  representative  of 
the  ink  in  the  former.  He  cut  with  hi*  own  hands  a  device  on  a  square 
block  of  wood  measuring  about  twelve  or  fifteen  inches  each  way, 
a  device  which  is  represented  in  Fig.  3,  taken  from  the  block  itself. 
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The  oriffoal  Floor-cloth  prloUn*  block.— Flf .  3. 

The  pattern,  it  will  he  seen,  is  not  a  very  elaborate  one ;  but  still  it 
was  one  calculated  to  test  the  practicability  of  the  plan  which  had 
suggested  itself  to  his  mind.  An  impression  from  this  block  was 
exhibited  by  Professor  Brande,  in  an  illustrated  lecture  on  the  floor- 
cloth manufacture  at  the  Royal  Institution,  about  five  or  six  year* 
ago ;  and  the  block  hself  is  carefully  preserved  by  the  descendants 
of  Mr.  Smith,  as  an  historical  memento  of  an  important  step  in  the 
progress  of  the  manufacture. 
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Mr.  Smith,  like  inventors  generally,  was  very  careful  of  his  pro- 
duction, and  for  a  considerable  period  printed  all  his  floor-cloths  with 
his  own  hand,  allowing  none  of  the  workmen  to  see  the  block,  and 
adopting  singular  precautions  to  damp  the  curiosity  of  visitors.  The 
original  manufactory  occupied  the  site  of  the  present  building,  and 
remained  standing  for  forty  years,  when  it  was  burnt  down  in  1 795. 
The  present  structure  has  been  standing  not  quite  twenty  years. 

The  method  of  printing,  originally  planned,  was  very  much  more 
simple  than  that  now  adopted,  owing  to  a  circumstance  which  it  is  im- 
portant that  we  should  clearly  explain.  If,  instead  of  printing  in  one 
colour,  we  adopt  several,  the  complexity  is  greatly  increased ;  for  it 
would  be  impossible  to  paint  one  part  of  the  block  with  one  colour, 
and  one  with  another,  and  then  transfer  the  device  to  the  canvas. 
It  is  necessary  to  have  as  many  blocks  as  there  are  colours;  and 
the  great  difficulty  consists  in  adjusting  these  blocks  so  as  to  unite 
in  producing  one  pattern.  The  principle  is  analogous  to  that  of 
*  colour-printing/  introduced  within  a  few  years,  wherein,  instead  of 
printing  with  black  or  blue  or  any  other  monochromatic  ink,  we 
have  several  colours  combining  to  produce  one  pattern.  In  such 
a  case  a  series  of  plates  is  prepared,  either  by  cutting  away  those 
parts  which  are  not  to  form  the  pattern,  or  inserting  slips  of  copper 
to  form  the  pattern  ;  each  plate  being  made  to  furnish  one  particular 
portion  of  the  device,  viz.,  that  of  one  particular  colour.  So  it  is 
with  floor-cloth  printing,  under  a  different  modification  to  suit  the 
object  in  view. 

A  moment's  consideration  will  show  that  the  carving  of  the  blocks 
must  be  a  point  of  great  nicety ;  for  if  a  portion  of  the  device,  cut 
on  one  block,  occurs  at  the  same  point  as  a  "portion  on  another  block, 
the  two  colours  will  be  confounded  together,  and  the  device  lost. 
All  the  blocks  are  precisely  the  same  size  (about  fifteen  inches  square), 
all  are  rectangular,' and  all  arc  applied  successively  to  every  part  of  the 
floor-cloth,  in  patches  corresponding  with  the  size  of  the  blocks-. 
Each  block  is  cut  away  at  those  parts  which  are  left  prominent  in 
all  the  other  blocks;  so  that  it  will  not  impart  colour  to  the  cloth 
where  the  latter  would  be  coloured  by  any  of  the  remaining  blocks. 
Perhaps  we  cannot  better  illustrate  this  than  by  taking  an  actual  spe- 
cimen of  floor-cloth,  printed  in  five  colours,  and  showing  the  precise 
device  cut  upon  each  of  the  five  blocks,  as  far  as  we  can  do  so  on  a  small 
scale.     In  this  group  of  patterns  the  colours  are  represented  heraldi- 
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Bloekl  to  produce  on  rittirn .— Fig.  t. 

cally,  the  only  way  of  10  doing  when  black  ink  only  i>  used;  by 
heraldically  we  mean  the  adoption  of  certain  mode*  of  engraving 
used  in  printed  plates  relating  to  heraldry,  such  u  the  following : — 
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white  is  represented  by  a  white  space,  black  by  a  black  space,  yellow 
by  dots,  green  by  oblique  parallel  lines,  red  by  vertical  lines,  blue  by 
horizontal  lines,  ftc.  One  of  the  six  figures  represents  the  finished 
pattern,  built  up  at  it  were  of  five  separate  portions ;  and  the  others 
show  how  the  blocks  are  separately  fitted  to  join  in  producing  the 
design.  Of  these  live,  one  is  yellow,  and  the  dotted  portion  shows  the 
parts  which  are  left  prominent  in  the  block,  all  the  rest  being  cut 
away.  In  another  we  see,  by  the  arrangement  of  oblique  lines,  the 
pattern  intended  to  be  given  in  a  green  colour.  The  red  and  the  blue 
are  in  like  manner  represented  by  their  peculiar  lines ;  and  the  black 
portion  of  the  pattern  is  given  in  the  form  which  engravers  call '  solid/ 
It  will  be  seen  that  the  device  differs  greatly  in  the  several  blocks ;  so 
much  so  that  they  could  hardly  be  recognised  as  uniting  to  form  one 
pattern,  unless  that  pattern  were  presented  at  the  same  time.  In  some 
rare  cases  as  many  as  ten  or  twelve  colours  have  been  used  in  one 
floor-cloth ;  and  this  entails — not  only  the  cutting  of  an  equal  number 
of  blocks — but  a  greatly  increased  amount  of  care  in  every  part  of  the 
operations. 

The  choice  of  patterns  for  floor-cloth  is  of  course,  like  that  of  calico- 
printing,  a  matter  of  taste.  Each  manufacturer  exercises  his  inge- 
nuity, or  avails  himself  of  the  ingenuity  of  others,  in  devising  new 
patterns.  Sometimes,  when  a  piece  of  ancient  tessellated  pavement  is 
discovered,  such  as  has  recently  occurred  in  the  City,  the  mosaic  pat- 
tern is  immediately  copied,  and  introduced,  either  as  a  whole  or  in 
part,  as  a  pattern  for  floor-cloth.  But  from  whatever  source  the  pat- 
tern is  derived,  the  mode  of  transferring  it  to  the  several  blocks  is 
nearly  as  follows.  The  pattern  is  first  drawn  and  painted  in  a  com- 
plete and  careful  manner,  on  a  sheet  of  stiff  paper  exactly  the  size  of 
the  blocks,  every  colour  and  every  portion  of  the  device  being  given 
precisely  as  it  is  to  appear  in  the  finished  floor-cloth.  Another  piece 
of  paper  is  then  taken,  and  laid  under  the  first,  and  by  means  of  a  pin 
or  pricker  one  portion  of  the  device  is  transferred  in  outline  to  the 
lower  paper.  Thus  :  suppose  we  commence  with  green ;  the  work- 
man follows  the  outline  of  the  green  portion  of  the  device,  pricking 
through  both  papers  with  a  pin,  and  thus  having  a  series  of  pin-holes 
very  close  together.  The  under  paper  is  removed,  and  another  one 
placed  in  its  stead,  which  we  will  suppose  is  to  receive  the  red  portion 
of  the  device.  The  workman  transfers  the  outline  of  this  red  portion, 
by  means  of  pin-holes  penetrating  through  both  papers  to  the  lower 
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one ;  and  this  is  in  its  turn  removed  to  make  way  for  a  third.  Thus 
the  operation  continues,  until  as  many  'pricked  papers  are  prepared  as 
there  are  colours;  audit  must  be  obvious  from %  the  nature  of  the  me- 
thod that  these  outlines  are  transferred  prtcissfy  in  the  way  in  which 
they  occur  in  the  model  pattern.  This  pattern  thus  becomes  almost 
one  mass  of  perfonrfim,  but  it  has  answered  the  purpose  for  which  it 
was  intended. 

The  blocks  on  which  these  devices  are  next  Sjo  be  transferred  are 
made  with  especial  reference  to  the  avoidance  of warping  or  twisting. 
They  are  formed  of  two  thicknesses  *4f  white  deslmnd  one  of  pear-tree 
wood,  ranged  so  that  the  grain  of  the  one  4kall  mass  that  of  the  ad- 
joining one,  and  thus  counteract  any  tendency  to  «fistortion.  The  se- 
veral layers,  after  being  glued,  are  kept  to  some  time  in  a  powerful 
screw-press,  as  a  means  of  ensuring  as  close  a  joint  as  possible ;  and 
when  the  whole  mass,  about  two  inches  and  a  half  in  thickness,  is 
dried  and  planed  smooth,  the  pear-tree  surface  is  ready  to  receive  the 
device.  The  pricked  paper  is  laid  upon  the  surface,  and  a  little  pounce 
or  pounded  charcoal,  held  in  a  bag  which  is  dabbed  on  the  paper,  pene- 
trates the  pin-holes,  and  leaves  a  series  of  slight  marks  on  the  block 
sufficiently  distinct  to  guide  the  pencil  of  the  carver  in  working  out 
the  pattern.  He  then  proceeds  to  cut  away  all  the  parts  which  do  not 
form  the  device,  carefully  leaving  the  latter.  Occasionally,  if  the  pat- 
tern admits  of  it,  small  brass  pins  are  inserted  to  make  up  the  form, 
and  brass  pins  are  also  fixed  at  the  corners  to  guide  the  printer  in 
joining  the  several  portions  which  he  prints,  and  in  making  the  co- 
loured portions  to  fall  in  their  proper  places. 

When  the  cutting  of  the  set  of  blocks  for -one  pattern  is  completed, 
the  blocks  are  soaked  with  oil  on  their  upper  surface,  to  fit  them  better 
for  the  purpose  they  are  to  fulfil ;  and  when  all  is  ready,  the  printing- 
process  commences.  The  printing-room  contains  a  great  number  of 
flat  cushions  similar  to  those  represented  in  Fig.  5.  Each  cushion 
measures  about  three  feet  by  two  and  a  half,  and  consists  of  a  pad  of 
flannel  covered  with  a  piece  of  floor-cloth.  There  are,  for  every  pat- 
tern, as  many  of  these  cushions  required  as  then  are  colours  in  the 
pattern  about  to  be  printed.  A.  pot  of  paint,  SMJt  so  thick  as  that  be- 
fore spoken  of,  but  still  having  a  considerable  ftegree  of  consistence,  is 
placed  beside  each  cushion,  and  a  man  with  a  brush  lays  a  plentiful  coat- 
ing of  paint  on  each ;  or  at  least  there  are  one  or  more  boys  and  men 
so  engaged  as  to  keep  all  the  cushions  supplied  with  sufficient  rapidity 
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The  printer  then  takes  one  of  the  blocks,  which  he  holds  by  a  kind 
of  leathern  loop  passing  over  the  hand,  and  dabs  it  down  on  the  wet 
cushion,  whereby  a  tolerably  thick  layer  of  paint  is  caught  up  by  all 
the  projecting  parts  of  the  block.  He  proceeds  to  the  long  bench  on 
which  a  portion  of  the  prepared  canvas  is  spread  out,  and  stamps  the 
block  down  upon  the  cloth,  whereby  the  first  germ  of  the  pattern  is 
imparted.  He  holds  in  his  right  hand  a  very  heavy  hammer,  with 
which  be  forces  the  block  down  into  close  contact  with  the  cloth,  as  a 
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means  of  ensuring  the  transfer  of  the  paint  A  second  impression  is 
then  effected  with  the  same  block  close  to  the  first,  care  being  taken 
that  the  two  impressions  shall  form  one  continuous  pattern.  The 
printing  thus  proceeds  until  the  whole  width  of  the  piece  correspond- 
ing with  the  length  of  the  bench  is  printed,  as  far  as  one  width  of  this 
block  can  do  it  Then  ensues  the  application  of  the  second  block, 
used  with  paint  of  a  different  colour ;  the  block  being  pressed  succes- 
sively over  every  part  of  the  cloth,  as  the  first  had  been.  In  this  se- 
cond printing  a  twofold  accuracy  is  required :  first  in  respect  to  the 
successive  applications  of  the  same  block  across  the  width  of  the  cloth  • 
and  next  in  reference  to  the  junction  of  the  colour  in  the  proper  re- 
lation to  the  colour  of  the  preceding  block;  both  of  which  are  at- 
tained by  attention  to  the  guide-points  fixed  in  the  corners  of  every 
block. 

When  the  whole  of  the  blocks  have  been  used  in  succession,  and  the 
entire  printing  effected  across  the  cloth,  and  to  a  length  of  fifteen 
inches,  the  roller  on  which  the  cloth  is  wound  is  turned  a  little,  by  which 
the  printed  portion  is  allowed  to  fall  down  behind  the  bench,  and  a  new 
portion  to  occupy  the  horizontal  surface  of  the  bench,  after  which  the 
printing  proceeds  as  before. — There  is  a  long  aperture  in  the  floor  of 
the  printing-room,  through  which  the  cloth  is  allowed  to  descend  as  it  is 
printed,  and  to  hang  down  freely  exposed  to  the  air ;  new  portions  be- 
ing unrolled  from  time  to  time,  as  the  printing  advances,  and  the 
finished  portions  fall  lower  and  lower. 

A  slight  examination  of  a  piece  of  floor-cloth  will  show  that  there  is 
nowhere  a  large  smooth  patch  of  paint,  except  in  large  plain  patterns ; 
but  that  the  paint  is  laid  on  in  little  nodules  or  spots,  technically  called 
'  teeth,'  from  an  eighth  to  a  quarter  of  an  inch  square.  The  object  of 
this  plan  is  the  following : — If  a  flat  surface  of  wood,  say  two  or  three 
inches  over,  were  dabbed  down  on  a  cushion  covered  with  thick  paint, 
the  paint  would  be  taken  up  very  unequally,  on  account  of  a  kind  of 
adhesion  between  it  and  the  block  and  cushion  :  it  would  be  accumu- 
lated more  plentifully  near  the  centre  than  near  the  edges,  and  would 
look  patchy  and  unequal  when  thus  laid  on  the  cloth.  Instead  of  this 
plan,  therefore,  the  surface  of  the  wood  is  broken  up  into  a  number  of 
smaller  surfaces  by  means  of  little  channels  which  act  as  air-holes,  and 
which  enable  the  paint  to  be  taken  up  equably.  We  see  that  each  of 
these  little  spots  or  '  teeth '  has  the  paint  very  thick  in  its  centre ;  this 
contributes  to  the  durability  of  the  cloth:  but  if  a  similar  thing  were 
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In  printing  passage  floor-cloths  of  dotow  but  dotoi  inmate  breadths, 
Ike  canvas  is  cut  into  stripe  after  bring  prepared  on  the  frame*,  and  is 
then  printed  in  the  tame  manner  as  the  other,  with  the  exception  that 
the  border  is  printed  by  liarrow  blocks  mnch  smaller  than  the  aquare 
ones*  All  tiie  floor-cloths  of  either  kind  are  allowed  to  hang  suspended 
in  the  air  in  the  drying-room  until  fit  for  use;  when  theymre  lowered, 
spread  out  on  the  floor,  and  cut  or  planned  according  to  the  -purpose 
to  which  they  are  to  be  applied. 

in  concluding  our  brief  notice  of  this  interesting  launch  of  mssrafo- 
tore,  we  may  remark  that  floor-cloth  is  capable  of  being  prepared  in 
such  away  ss  to  form  a  very  durable  material  for  covering  the  roofs  of 
houses.  We  have  seen  some  which  has  been  so  employed  for  nearly 
twenty  years,  and  is  still  in  good  condition. 
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XIV.— A  DAY  AT  A  CHURCH-CLOCK  FACTORY  AND 

A  BELL-FOUNDRY. 


Has  the  reader  ever  visited  the  belfry  or  the  clock-room  of  a  church 
tower  ?  An  hour  may  be  spent  in  such  a  spot,  if  not  merrily,  at  least 
pleasantly  and  profitably.  There  is  food  in  such  a  place  for  different 
phases  of  contemplation.  We  are  elevated  far  above  the  busy  hum  of 
street  traffic,  and  can  forget  for  a  brief  space  the  world  and  its  multi- 
tudes. We  are  in  a  room  devoted  to  old  Father  Time,  whose  move- 
ments are  measured  by  the  work  of  men's  hands,  and  whose  hourly 
progress  is  recorded  in  tones  which  ring  loudly  through  the  church 
tower — progress  which,  however,  Young  doubts  our  power  to  value  at 
its  proper  price : — 

"  On  all-important  Time,  through  every  age, 
Tho'  much  and  warm  the  wise  have  urged,  the  man 
Is  yet  unborn  who  duly  weighs  an  hour." 

We  have  beneath  us  a  silent  building  whose  purpose  is  of  a  solemn 
and  sacred  nature,  and  the  invitation  to  which  is  sounded  on  the  bells 
in  the  room  where  we  are  standing.  The  mournful  tones  which  an- 
nounce the  consignment  of  a  lifeless  body  to  the  grave,  and  the  merry 
peal  which  lends  its  aid  in  times  of  rejoicing,  alike  emanate  from  the 
belfry.  We  may  then  turn  our  attention  to  the  mechanism  by  which 
these  effects  are  produced ;  and  in  proportion  to  our  comprehension  of 
the  details,  so  will  be  our  admiration  of  the  skill  displayed  in  the  com- 
bined results. 

Having  recently  paid  such  a  visit  as  is  here  alluded  to,  we  make  it 
a  theme  for  one  of  the  present  series  of  papers.  The  philosophy  of 
church  clocks  and  bells  is  a  large  subject ;  but  it  may  be  possible  to 
give  such  an  epitome  of  the  mode  of  manufacture,  the  mode  of  action, 
and  the  mode  of  arranging  these  pieces  of  machinery,  as  to  convey  a 
few  general  notions  on  the  matter. 

In  the  first  place,  everybody  knows  that  a  church  clock  is  generally 
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fixed  in  the  tower,  or  in  some  elevated  part  of  the  building ;  and  it  i* 
also  known  that  many  churches  exhibit  clock-faces  or  dials  in  four 
different  directions,  so  that  the  hour  of  the  day  may  be  observed  by 
persons  on  all  sides  of  the  church.  Now,  we  doubt  not  that  many  who 
may  read  this  paper  have  entertained  the  opinion  that  in  such  a  case 
there  are  four  clocks,  one  for  each  dial  or  face,  and  who  cannot  con- 
ceive how  all  the  four  hour-hands  and  the  four  minute-hands  can  be 
moved  by  one  clock.  There  are  also,  it  is  probable,  many  different 
opinions  as  to  whether  the  bell  or  bells  which  strike  the  hour,  which 
chime  the  quarters,  which  (in  some  churches)  play  a  psalm  or  hymn- 
tune  at  certain  intervals,  which  are  tolled  at  a  funeral,  and  which  are 
rung  at  times  of  rejoicing,  are  all,  or  any,  struck  by  the  clock  itself, 
or  whether  by  men  who  act  as  bell-ringers.  It  may  therefore  be  as 
well  to  state  at  once,  that  when  a  church  tower  exhibits  four  clock- 
faces,  all  at  equal  height,  and  opposite  to  four  different  points  of  the 
compass,  all  the  hands  are  moved  by  the  mechanism  of  one  clock,  which 
is  placed  in  the  midst  of  the  tower  at  equal  distance  from  all  the  four 
faces.  With  respect  to  the  bells,  it  may  be  stated  that  they  are  hung 
either  over  or  under  the  clock,  according  to  the  size  and  general 
arrangement  of  the  church  tower ;  and  that  the  hour  is  struck  on  a 
bell  by  a  hammer  moved  by  the  clock ;  the  quarters  by  similar  mecha- 
nism acting  on  other  bells ;  the  psalm  or  hymn-tunes  by  the  action  of 
a  rotating  barrel  similar  to  those  seen  in  musical  snuff-boxes;  and 
the  tolling  and  pealing  by  bell-ringers,  who  pull  ropes  connected  with 
the  bells. 

There  is  in  the  eastern  part  of  London  a  church  clock  which  stands 
at  a  greater  height  from  the  ground  than  any  other  clock  in  or  near 
the  metropolis — not  even  excepting  that  noted  city  monitor  St.  Paul's 
clock,  and  which  presents  four  very  large  faces  on  the  four  sides  of 
the  tower.  This  clock,  which  is  that  of  St.  Ann's  church,  Limehouse, 
is  the  one  alluded  to  in  a  former  paragraph ;  and  we,  perhaps,  can- 
not do  better  than  make  it  the  text  for  what  we  have  to  offer  on  this 
subject 

The  value  of  room  in  a  church  tower  is  such  that  the  approach  to 
the  bell-loft  and  clock-room  is  generally  narrow  and  awkward  to  a 
degree  which  renders  the  ascent  anything  but  inviting.  The  short, 
narrow,  steep,  dark,  and  winding  stairs ;  the  loopholes  through  which 
a  cutting  blast  of  wind  finds  entrance ;  the  small  doors  and  outlets ; 
the  dreary  loneliness,  and  no  less  dreary  echo  of  the  footsteps ;  the 
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cold  and  the  dust — all  are  familiar  to  those  who  have  ascended  to  the 
upper  part  of  St  Paul's  cathedral,  and  are  almost  equally  ohservable 
m  other  church  towers,  including  the  one  to  which  our  attention  is 
here  directed. 

-.  On  ascending  to  a  height  of  about  a  hundred  and  thirty  feet,  in  the 
tower  of  Limehouse  church,  we  find  ourselves  in  the  *  clock-room/ 
This  is  a  square  room,  bounded  on  the  four  sides  by  the  thick  walls 
of  the  tower,  and  having  a  wooden  flooring  on  which  the  clock 
rests.  The  light  is  very  limited,  and  it  is  not  till  the  eye  has 
become  a  little  accustomed  to  the  gloom  that  the  objects  in  the  room 
are  discernible.  The  clock  is  seen  to  be  enclosed  in  a  wooden  case, 
about  eight  feet  high,  six  feet  wide,  and  four  feet  deep,  the  two  oppo- 
site sides  of  which  may  be  thrown  open  by  means  of  folding-doors, 
thus  exhibiting  a  complicated  assemblage  of  wheel-work  and  other  me- 
chanism within. 

Our  frontispiece  is  so  drawn  as  to  show  the  general  arrangement  of 
the  clock  and  its  mechanism.  The  clock  contains  about  thirty  wheels, 
some  of  which  govern  the  motion  of  the  hands ;  others  the  striking  of 
the  bell.  There  are  two  barrels,  from  which  weights  are  suspended  by 
a  cord,  and  the  mode  of  winding  up  these  is  here  represented,  as  well 
as  the  small  dials  for  the  guidance  of  the  man  who  is  winding.  The 
arrangements  of  the  pendulum,  together  with  other  parts  of  the 
mechanism,  are  here  seen,  and  will  be  understood  better  as  the  descrip- 
tion proceeds. 

The  clock  is  placed  in  the  centre  of  the  room,  and  a  visitor  can  wajk 
entirely  round  it,  without  interfering  in  any  way  with  the  mechanism 
connected  with  the  clock-faces  visible  outside  the  church.  It  may 
then  be  asked,  how  are  the  hands  on  these  faces  brought  into  connection 
with  the  moving  machinery  ?  We  find  an  answer,  by  observing  the 
arrangements  overhead,  as  we  pass  round  the  clock.  There  is  a  hori- 
zontal bar  of  wood  extending  from  the  clock  on  each  side  to  the  wall 
opposite  to  it ;  and  on  this  bar  is  placed  an  iron  rod,  which  is  set  in 
rotation  by  the  clock,  and,  in  its  turn,  causes  the  hands  to  rotate  round 
the  clock-face  on  the  outside  of  the  tower.  There  are  four  of  these 
rods  branching  out  from  the  clock  in  a  horizontal  position  towards 
the  four  points  of  the  compass,  each  rod  governing  the  movement  of 
one  pair  of  hands.  On  looking  downwards  from  the  clock-room  we 
see  the  mechanism  by  which  the  clock  is  set  going,  and  also  that  by 
which  the  bell  is  struck  every  hour.    There  are  neither  chimes  nor 
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dark;  other*  would  ban  tea  bell  and  striking  macafaery  atwa <*ha) 
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provided  the  room  were  close  and  free  from  dust;  whDe  other* aaankt 
would  have  additional  rtriking  machinery,  for  quartern  or  chimes. 

Thae  far  for  the  general  arrangement;  and  now  we  mar  attend  a  tittle 
a*  the  mairnfectare  and  mode  of  action  of  those  several  part*.  Not  fen* 
least  remarkable  of  the  circumstances  connected  with  church  clock* 
and  balk  k  the  very  narrow  limit*  within  which  the  manufacture  k 
confined.  There  are,  we  believe,  only  two  eatablkhmenta  in  the  me- 
tropolis at  which  church  clock*  are  made,  and  only  one  church-bell 
foundry.  The  cause  for  this  limitation  may  perhaps  be  sought  in  the 
comparatively  small  number  and  long  duration  of  these  nieces  of  me- 
chanism. New  churches  shoot  up  but  slowly,  and  old  ones  do  not 
have  a  renewal  of  clocks  and  bells,  except  at  long  interval*.  We  have 
boon  favoured  by  the  proprietors  of  one  of  these  two  elook-factoriaa, 
and  of  the  ball-foundry,  with  suoh.detaik  and  facilities  as  may  be 
necessary  for  our  present  purpose.  Messrs.  Moore  and  Co.,  at  their 
clock-factory  in  Clerkenwell  Close,  have  preserved  a  list  of  the  choree. 
end  turret  clocks  made  at  their  establishment  during  the  last  forty 
years ;  and  a  glance  at  this  list  shows  how  small  k  the  number  of  them 
large  clocks  required,  compared  with  clocks  of  smaller  dimensions. 
Out  of  eleven  or  twelve  thousand  clocks  made  at  this  factory  during 
the  apace  of  time  here  mentioned,  between  three  and  four  hundred 
were  church  or  turret  clocks,  and  the  remainder  house  and  musical 
clock* ;  yet  these  three  or  four  hundred  have  required  mechanism  and 
manufacturing  arrangement*  »  extensive,  that  we  can  easily  aee  why 
the  manufacture  of  church-clocks  should  be  in  few  band*. 
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Neither  a  pocket-watch,  nor  an  eight-day  dial,  nor  a  common  Dutch 
clock,  will  exactly  convey  an  idea  of  the  construction  of  a  church- 
clock  :  for  instead  of  being  moved  by  a  spring,  as  the  two  former,  it  is 
moved  by  a  weight ;  while  on  the  other  hand  its  accurate  finish  of 
workmanship  is  wholly  unrepresented  in  the  Dutch  clock.     Generally 
speaking,  the  frame-work  of  a  church-clock  is  made  of  iron,  the  prin- 
cipal wheels  of  brass,  and  some  of  the  pinions  and  finer  work  of  steel. 
The  arrangements  of  the  maker  are  therefore  regulated  according  to 
the  number  and  parts  of  the  clock  made  at  his  factory.    Whoever  has 
seen  a  watchmaker  at  work  must  have  observed  the  extreme  minute- 
ness of  his  tools  and  working  apparatus :  but  such  a  person  is  not  strictly 
a  maker  of  watches ;  he  only  puts  together  and  adjusts  and  repairs  the 
various  parts  which  have  been  made  by  many  different  hands.     In  the 
clock-manufacture,  and  especially  in  church-clocks,  this  subdivision  of 
employments  is  not  carried  out  to  nearly  so  great  an  extent.   At  Messrs. 
Moore's  factory  almost  every  part  of  the  mechanism  of  a  church-clock 
is  made  within  the  establishment,  except  the  rough  castings  in  iron 
and  brass.     In  the  smith's  shop  all  the  forging  and  filing  of  arbors, 
bars,  and  other  works  of  iron,  are  effected ;  as  well  as  the  case-harden- 
ing of  the  finished  pieces.     In  the  wheel-cutting  shop  is  carried  on 
the  beautiful  operation  by  which  the  teeth  of  wheels — that  important 
department  of  all  such  manufactures  as  this — are  cut.     In  other  shops 
the  general  fashioning  and  adjustment  of  the  numerous  pieces  which 
form  a  clock  are  effected,  aided  by  various  pieces  of  mechanism,  such 
as  lathes  for  turning  brass,  iron,  and  wood,  drills,  revolving  machinery, 
polishing  apparatus,  &c.     Those  who  are  accustomed  to  factories  of 
this  kind  will  easily  understand  the  appearance  and  general  arrange- 
ment of  such  a  place ;  those  who  are  not  must  picture  to  themselves  a 
great  number  of  men  working  on  pieces  of  metal  which  require  great 
skill  and  care  in  their  preparation. 

Without  attending  particularly  to  the  classification  which  a  clock- 
maker  would  lay  down,  we  will  separate  a  church-clock  and  its  mecha- 
nism into  five  parts— 1st,  the  moving  power;  2nd,  the  *  movement,' 
or  going  wheels;  3rd,  the  regulation,  or  pendulum  arrangements; 
4th,  the  indication,  or  mechanism  connected  with  the  hands;  and 
5th,  the  striking  machinery ;  and  will  briefly  notice  their  construction. 
Any  attempt  to  follow  the  minute  details  of  clock-making  would  be 
quite  out  of  the  question,  and  will  not  be  made  here. 

First,  then,  the  power.  Every  child  knows  that  the  old  familiar  clock, 


310  DAYS  AT  THE  FACTORIES. 

which  has  perhaps  formed  one  of  the  household  inmates  as  far  back  as 
he  can  remember,  is  '  wound  up *  occasionally,  not  by  turning  any 
wheel  or  handle,  but  by  elevating  an  iron  weight  to  the  height  of  the 
clock ;  almost  every  child  knows  that  the  little  pocket-watch,  whose 
tickings  excite  such  astonishment  in  his  mind,  is  *  wound  up9  by 
means  of  |a  very  small  key ;  but  there  are  many  children  of  larger 
growth  who  are  utterly  at  a  loss  to  know  what  this  winding-up  really 
means.  The  main  body  of  a  clock  or  watch  consists  of  many  wheels 
which  work  one  into  another,  insomuch  that  if  one  wheel  moves,  the 
others  are  drawn  into  motion  by  it  But  there  must  be  something  to 
impart  this  motion  in  the  first  instance ;  and  this  is  called  the  power. 
We  know  that  if  the  pendulum  of  a  common  clock  be  stopped,  the 
clock  is  stopped  at  the  same  moment ;  and  that  the  movement  of  the 
clock  is  renewed  when  the  oscillations  of  the  pendulum  are  renewed. 
Hence  many  persons  may  suppose  that  the  pendulum  is  the  source  of 
the  clock's  motion.  Again,  there  are  stop-watches  in  which,  by  mov- 
ing a  little  pin,  the  watch  may  be  made  to  stop ;  and  then,  by  a  con- 
trary movement,  the  going  of  the  watch  may  be  renewed ;  and  hence 
the  pin  seems  to  be  the  source  of  motion.  But  both  these  suppositions 
are  erroneous.  In  both  these  cases  of  stoppage,  the  rotating  wheel- 
work  is  checked  by  a  small  piece  of  mechanism,  and  the  motion  is  re- 
newed when  the  check  is  removed  ;  but  the  production  of  the  motion 
is  a  totally  different  affair.  In  a  common  pocket-watch,  the  key  by 
which  the  winding-up  is  effected  is  placed  on  a  small  piece  of  mecha- 
nism called  a  *  fusee,'  from  which  a  chain  extends  to  a  brass  box  or 
barrel.  This  barrel  contains  a  fine  and  highly  tempered  steel-spring, 
which  becomes  coiled  up  very  tightly  by  the  rotation  of  the  fusee  and 
the  winding  on  it  of  the  chain  from  the  barrel.  This  tight  coil  is  so 
different  from  the  natural  state  of  the  spring,  that  the  latter  exerts  a 
powerful  pulling  force  in  its  endeavour  to  regain  its  original  position ; 
and  this  force  tends  to  make  the  barrel  in  which  it  is  fixed  rotate,  be- 
cause by  this  means  only  can  the  original  state  of  the  spring  be  re- 
gained. When  once  the  barrel  is  made  to  rotate,  that  rotation  con  be 
communicated,  by  toothed  wheels,  to  other  mechanism.  Such  is  the 
source  of  power  in  pocket- watches,  in  chronometers,  and  in  the  dials 
which  are  now  so  much  used  in  public  buildings  and  large  apartments. 
In  church-clocks,  turret-clocks,  and  common  house-clocks,  there  is 
no  such  spring  as  that  alluded  to  in  the  last  paragraph.  There  is  a 
line  or  rope,  descending  perpendicularly  from  a  particular  part  of  the 
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wheel-work,  and  having  andiron  weight  suspended  from  its  lower  ex- 
tremity. The  iron  appendage  of  course  exerts  a  gravitating  force  in 
proportion  to  its  weight,  and  descends  gradually ;  hut,  from  its  mode 
of  attachment,  it  cannot  do  so  without  causing  the  rotation  of  a  barrel 
round  which  the  cord  is  wound.  When  the  pendulum  is  stopped, 
either  purposely  or  accidentally,  a  catch  or  detent  falls  into  such  a 
position  as  to  prevent  the  rotation  of  the  barrel ;  but  this  obstruction 
being  removed,  the  barrel  rotates  so  long  as  the  weight  descends ;  and 
this  rotation  is  communicated,  by  toothed  wheels,  to  other  mechanism. 
When  the  weight  descends  to  the  floor,  or  when  all  the  cord  is  un- 
wound from  the  barrel,  the  clock  must  stop;  but  before  this  time 
arrives  the  machine  is  wound  up  by  causing  die  barrel  to  rotate  in  an 
opposite  direction,  by  which  the  cord  becomes  rewound  upon  it,  and 
the  weight  elevated. 

In  a  house-clock  the  weight  is  so  small  that  the  winding-up  is 
effected  easily  by  pulling  a  small  handle ;  but  in  larger  clocks  the  aid 
of  a  winch  or  windlass  is  required.  The  length  of  the  cord  is  propor- 
tioned to  the  diameter  of  the  barrel,  and  to  the  time  which  the*  clock 
is  intended  to  *  go '  between  each  two  windings ;  and  is,  in  a  church- 
clock,  very  considerable.  At  the  Limehouse  clock,  which  was  made 
three  or  four  years  ago  by  Messrs.  Moore,  the  time  of  going  is,  as  in 
most  church-clocks,  eight  days,  and  the  weight  by  which  the  barrel  is 
made  to  rotate  amounts  to  about  sixty  pounds.  The  line  does  not  fall 
perpendicularly  from  the  clock  to  the  weight,  but  passes  over  two  or 
three  pulleys,  for  economy  of  space. 

.  2nd.  The  '  movement,'  or  the  going-train  of  wheels.  The  makers 
of  clocks  and  watches  apply  the  name  of  the  '  movement '  to  the  as- 
semblage of  wheels  which  are  put  in  motion  by  the  moving-power. 
Technically,  those  wheels  which  are  connected  immediately  with  the 
hands,  with  the  pendulum,  or  with  the  striking  machinery,  are  ex- 
cluded from  this  group ;  but  our  purpose  here  is  to  say  a  few  words 
respecting  the  wheel-work  generally. 

Almost  every  wheel  in  a  clock  has  teeth  or  notches  cut  in  its  cir- 
cumference. Sometimes  these  teeth  stand  out  radially  from  the  edge ; 
sometimes  they  are  perpendicular  to  the  plane  of  the  wheel ;  some- 
times they  nearly  resemble  the  teeth  of  a  saw ;  but,  whatever  be  the 
varieties,  a  glance  at  the  interior  of  a  clock  or  watch  will  show  that 
almost  every  one  has  these  indentations  in  some  form  or  other.  This 
is  one  of  the  modes  adopted  in  general  mechanism,  for  communicating 
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motion  from  one  wheel  to  another ;  pulleys,  straps,  and  bands 
inconsistent  with  the  minuteness  of  a  clock  or  watch.  In  some 
two  adjoining  wheels  work  into  each  other,  the  teeth  of  one  inter- 
locking in  those  of  the  other ;  but  in  other  cases  a  small  number  of 
teeth  are  cut  in  the  pinion  or  axis  of  one  wheel,  which  work  in  the 
teeth  at  the  circumference  of  the  other  wheel ;  and  indeed  it  is  in 
this  latter  way  that  a  difference  of  velocity  is  generally  attained.  If, 
for  instance,  a  wheel  with  fifty  teeth  work  into  a  pinion  of  ten  teeth, 
the  pinion  will  rotate  five  times  as  fast  as  the  wheel,  and  thus  becomes 
a  source  of  higher  velocity.  The  great  point  of  attainment  in  the 
*  movement '  of  a  clock  or  watch  is,  that  one  particular  wheel  shall 
rotate  exactly  once  in  an  hour ;  this  being  effected,  the  arrangement 
of  the  hour  and  minute  hands  becomes  easily  determined.  The  pro- 
portions of  the  teeth  in  all  the  wheels  and  pinions  are  therefore  so 
determined  as  to  lead  to  this  rate  of  movement.  In  the  Limehouse 
clock  the  barrel,  which  is  a  solid  cylindrical  block  of  elm,  about 
eighteen  inches  in  diameter,  is  attached  at  one  end  to  a  toothed  wheel, 
about  two  feet  in  diameter,  which  rotates  with  it ;  and  this  rotating 
wheel  forms  one  in  a  train  which  leads  to  the  hourly  rotation  of  one 
particular  wheel. 

The  manufacture  of  the  *  movement '  or  *  going-train  '  of  a  clock  or 
watch  consists,  therefore,  principally  in  the  careful  preparation  of 
toothed  wheels  and  pinions.  These  wheels  are  made  sometimes  of 
brass,  and  in  others  of  gun-metal,  while  the  pinions  are  of  case- 
hardened  steel.  With  respect  to  the  factory  before  mentioned,  the 
wheels  are  brought  thither  in  a  very  rough  state,  just  as  they  are  pro- 
duced by  the  caster  or  founder,  consisting  merely  of  a  circular  rim, 
connected  more  or  less  with  the  central  part  through  which  the  axis 
is  to  pass.  The  whole  manufacture  of  the  wheel  from  this  rude  germ 
is  then  effected  in  the  shops  of  the  factory.  There  are  lathes  for 
giving  to  the  wheel  a  perfectly  true  periphery,  by  means  of  sharp 
steel  tools ;  various  pieces  of  mechanism  for  shaping,  smoothing,  and 
polishing  every  part  of  the  surface ;  and,  lastly,  two  very  beautiful 
engines  for  cutting  the  teeth. 

Of  these  two  engines,  one  is  moved  by  a  foot-treadle,  and  the  other 
by  a  winch-handle ;  but  the  essential  mechanism  is  the  same  in  both. 
One  of  the  engines  is  represented  in  Fig.  2.  There  is  one  part  of  the 
mechanism  for  cutting  the  teeth,  and  another  for  regulating  their 
distance  one  from  another.     A  horizontal  rod  or  bar  is  made  to  rotate 
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on  its  aiia  with  great  rapidity ;  and  at  on«  part  of  Ha  surface  is  fixed 
either  a  wheel  or  a  small  sharp  piece  of  steel,  corresponding  in  shape 
to  the  teeth  about  to  be  cut  in  the  brass  wheel.     The  latter  is  fixed 
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horizontally  on  a  stand,  at  such  a  distance  from  the  cutter  that  the 
latter  can  just  reach  it  in  the  course  of  its  rotation.  The  amazing 
rapidity  with  which  the  cutter  rotates  enables  it  to  cut  through  the 
brass  with  great  ease,  the  pressure  or  contact  being  regulated  by  a 
lever  which  the  workman  moves  with  his  right  hand.  Cutters  of 
various  shapes  and  sizes,  but  all  made  of  hardened  steel,  are  provided 
for  the  cutting  of  different  kinds  of  teeth.  When  one  tooth  is  cut,  the 
workman  shifts  the  wheel  round  a  little,  to  present  a  new  portion  of 
the  circumference  to  the  action  of  the  cutter.;  only  one  tooth  being 
cut  at  a  time.  The  extent  of  this  shifting  is  managed  thus :— A  brass 
plate,  lying  horizontally  on  the  bed  of  the  engine,  is  marked  with  a 
great  number  of  concentric  circles,  each  of  which  is  divided  into  a 
number  of  precisely  equal  parts,  the  number  being  different  in  the 
different  circles.  One  circle,  for  instance,  is  divided  into  forty-eight 
parts,  another  sixty-four,  a  third  seventy-two,  and  so  on,  as  may  be 
found  most  advantageous.  If  a  wheel  is  to  have  any  number—say 
sixty-four — teeth  in  its  circumference,  a  lever  is  so  adjusted  that  a 
sharp  point  at  its  extremity  shall  just  reach  the  circle  which  is  divided 
into  sixty-four  parts,  and  as  there  is  a  little  hole  made  in  the  plate  at 
each  of  these  divisions,  the  sharp  point  attached  to  the  end  of  the 
lever  will  drop  into  all  these  holes  in  succession,  as  the  plate  revolves. 
The  revolution  of  the  wheel  which  is  to  be  cut  causes  also  that  of  the 
divided  plate,  and  the  workman  knows,  by  the  dropping  of  the  sharp 
point  into  one  of  the  little  holes,  when  he  has  shifted  round  the  wheel 
to  a  sufficient  distance. 

No  one  who  has  not  closely  attended  to  the  matter  can  conceive  the 
difficulty  which  has  been  experienced  in  thus  dividing  circles  into  any 
number  of  rigorously  equal  parts.  All  the  resources  of  art  shown  by 
Ramsden,  Troughton,  and  other  eminent  mathematical  instrument- 
makers,  have  been  required  in  the  division  of  circles  for  astronomical 
instruments;  and  although  such  strict  accuracy  is  not  required  in 
common  clock  and  watch  wheel-work,  yet  the  amount  of  skill  required 
and  shown  therein  is  sufficiently  striking. 

Whether  the  teeth  be  cut  in  brass,  in  gun-metal,  in  iron,  or  in  steel, 
whether  they  are  in  the  wheel  itself  or  in  the  pinion,  and  whatever 
their  shape  may  be,  the  cutting  is  effected  nearly  in  the  same  way,  and 
is  succeeded  by  various  finishing  and  polishing  processes  requisite  for 
the  accuracy  of  the  wheel's  motion.  Here  then  we  may  leave  them 
and  proceed  to, 


A  CHURCH-CLOCK  FACTORY  AND  A  BELL-FOUNDRY.        315 

3rd.  The  indication,  or  mechanism  connected  with  the  hands.  The 
dial-plate,  or  rather  face,  of  a  large  church-clock  is  generally  of  wide 
dimensions,  as  a  means  of  making  its  indications  conspicuous  from 
below.  The  four  clock-faces  at  Limehouse  church,  for  example,  are 
each  thirteen  feet  in  diameter,  with  hands  and  figures  of  proportionate 
size.  The  hands  are  made  of  copper,  and  weigh  about  sixty  pounds 
the  pair.  Each  hand  has,  at  the  extremity  opposite  to  the  pointed 
end,  a  heavy  piece  of  copper  sufficient  to  act  as  a  counterbalance,  and 
to  allow  the  hand  to  obey  the  motion  of  its  axis :  this  counterbalance 
is  generally  painted  black,  to  render  it  less  visible.  The  arrangement 
of  the  mechanism  connected  with  the  hands  may  perhaps  be  understood 
from  the  following  description.  It  will  be  seen  in  the  frontispiece 
that  at  the  upper  part  of  the  clock  is  a  horizontal  wheel,  which  gives 
motion  to  four  wheels  at  right  angles  to  it.  These  four  wheels  are 
connected  respectively  with  the  four  horizontal  rods  which  proceed 
from  the  clock  to  the  faces.  Each  of  these  rods  (about  eight  feet  long 
and  three-quarters  of  an  inch  thick)  rotates  once  in  an  hour,  and  com- 
municates that  rate  of  motion  to  the  axis  or  pinion  on  which  the 
minute-hand  is  placed.  Other  wheel-and-pinion  work  so  modifies  this 
motion  as  to  make  another  axis  rotate  once  in  twelve  hours;  and  on 
this  latter  is  fixed  the  hour-hand.  It  will  therefore  be  seen  that  the 
sole  source  of  the  movement  of  the  hands  is  the  rotation  of  the  iron 
rods  which  extend  across  the  clock-room,  and  that  the  mechanism  of 
the  clock  sets  these  rods  revolving. 

Of  the  face  itself  we  may  observe,  that  in  most  instances  it  is  made 
of  copper,  painted  and  gilt  in  a  more  or  less  ornamental  manner. 
Others  are  made  of  slate ;  and  in  some  cases  the  face  consists  of  a 
circular  depression  cut  in  the  stone-work  of  the  clock-tower,  with 
figures  either  painted  and  gilt  on  the  stone,  or  cut  in  relief.  The 
making  of  the  wheels  and  pinions  connected  with  the  clock-face  is  the 
work  of  the  same  class  of  persons  as  those  employed  in  the  *  move- 
ment '  wheels ;  while  the  decorative  parts  devolve  upon  the  *  clock- 
face  gilder.'  The  dial-plates  used  for  the  smaller  kind  of  clocks  are 
very  different  from  these:  in  some  cases  they  are  made  of  brass, 
brought  to  a  fine  surface,  and  silvered,  with  figures  and  inscriptions 
cut  in  the  metal  by  the  *  clock-engraver ;'  while  in  other  instances  the 
face  is  made  of  sheet-copper,  coated  with  enamel,  and  having  figures 
and  letters  painted  in  enamel  of  a  different  colour,  the  work  of  the 
*  dial-plate  enameller  *  and  the  '  enamel-painter.' 
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4th.  The  regulation,  or  pendulum  arrangements.  We  cannot  per- 
haps better  illustrate  the  use  of  these  portions  of  a  clock's  mechanism 
than  by  answering  the  following  question :  Why  does  not  a  clock  run 
down  in  a  few  hours,  when  so  heavy  a  weight  as  sixty  or  seventy 
pounds  is  constantly  urging  it  ?  Such  would  be  the  case  if  there  were 
no  reguiating'machinery.  In  a  common  vertical  pocket-watch  we  sec 
under  a  perforated  cover  a  bright  steel  wheel  rotating,  or  rather  vi- 
brating, horizontally ;  in  a  common  clock  we  see,  instead  of  this,  a 
pendulum  oscillating  to  and  fro.  The  mechanism  in  the  first  case  is 
known  by  the  general  name  of  the  'scapement ;  and  however  different 
in  appearance,  the  object  is  the  same  as  that  attained  by  the  pendulum 
of  a  clock.  A  spring  with  a  given  degree  of  tension,  and  a  pendulum 
of  a  given  length,  each  requires  a  certain  time  for  the  performance  of 
an  oscillation ;  and  this  important  law  is  made  to  regulate  the  move- 
ments of  the  wheel-work  in  a  clock  or  watch.  The  steel  wheel  in  a 
watch  is  called  the  *  balance-wheel,'  and  is  governed  by  a  fine  spring 
lying  beneath  it ;  but  we  will  here  confine  ourselves  to  the  pendulum 
arrangements  of  a  clock.  All  church-clocks  have  a  long  wooden 
pendulum  or  staff,  to  the  lower  end  of  which  a  mass  of  iron  is  attached. 
In  the  Limehouse  clock,  for  example,  the  pendulum  rod  is  about 
thirteen  or  fourteen  feet  long,  and  to  the  lower  end  of  it  is  attached  a 
mass  of  cast-iron  shaped  like  a  double-convex  lens,  about  thirty  inches 
in  diameter,  and  weighing  two  hundred  pounds.  This  is  suspended 
from  the  frame-work  above,  and  acts  in  the  following  manner : — As 
the  wheels  revolve,  one  part  of  the  mechanism  gives  an  impulse  to  the 
pendulum,  by  which  it  is  set  in  motion.  As  soon  as  that  impulse  has 
ceased,  another  urges  the  pendulum  in  the  opposite  direction,  and  thus 
the  oscillations  are  produced.  But  as  the  pendulum,  from  the  law 
which  governs  its  movements,  has  a  tendency  to  make  all  its  oscillations 
in  equal  time,  it  acts  as  a  regulator  to  the  motion  of  the  wheels,  and 
gives  it  uniformity.  In  the  same  manner  as  a  ball,  rolling  down  an 
inclined  plane,  would  move  more  and  more  rapidly  every  second,  so 
would  the  rotation  of  the  wheels  in  a  clock  increase  in  rapidity  every 
second,  were  it  not  that  the  pendulum  absorbs,  as  it  were,  all  this 
increase  of  velocity  by  increasing  its  own  extent  of  oscillation,  leaving 
the  time  between  every  two  oscillations  unaltered.  It  is  this  equality 
of  time  in  the  movements  of  the  pendulum  which  produces  and  main- 
tains equality  in  the  movements  of  the  wheels. 

The  mechanism  connected  with  the  pendulum  is  not  very  extensive. 
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The  rod  is  a  plain  piece  of  wood,  squared  and  smoothed  for  the  purpose. 
The  mass  of  iron,  or  '  bob,'  is  cast  to  the  required  shape  and  size,  and 
has  an  adjusting  arrangement  by  which  it  can  be  attached  to  the  rod  at 
any  part  of  its  height.  In  some  church-clocks  there  is  a  graduated  arc 
to  measure  the  extent  of  the  vibrations,  which  varies  with  the  moving- 
power.  At  the  upper  end  of  the  pendulum  are  small  pieces  of  me- 
chanism, in  iron  and  brass,  by  which  the  rod  is  brought  under  the 
influence  of  the  wheel-work,  and  set  into  oscillation.  The  *  bob '  of  a 
church-clock  pendulum,  from  the  necessary  length  of  the  rod,  is  in 
most  cases  beneath  the  room  in  which  the  clock  itself  is  contained. 

5th.  The  striking  machinery.  Our  clock  has  hitherto  been  a  silent 
monitor.  We  have  offered  a  few  items  of  explanation  as  to  the 
manner  in  which  it  shows  to  the  eye  the  progress  of  time ;  but  there 
is  an  appeal  to  the  ear  which  is  equally  worthy  of  notice.  Every  one 
knows  that  church-clocks  differ  greatly  in  the  number  and  fre- 
quency of  the  sounds  emitted  from  the  bells.  Many  clocks  only  strike 
the  hour,  proportioning  the  number  of  strokes  to  the  hour  of  the  day ; 
others,  in  addition  to  this,  announce  the  quarters,  by  two,  four,  eight, 
or  some  other  number  of  bells,  all  bearing  a  certain  musical  relation 
one  to  another ;  and  a  third  kind  play  some  particular  hymn  or  melody 
at  certain  intervals  of  time,  on  eight  or  ten  bells.  But  all  church- 
clocks,  with  very  rare  exceptions  indeed,  have  a  bell  on  which  the 
hour  is  struck. 

It  will  easily  be  conceived  that  if  a  bell  be  hung  in  a  particular 
spot,  and  a  lever  with  a  hammer  at  the  end  be  placed  near  the  bell, 
the  lever  may  without  difficulty  be  so  influenced  by  the  wheels  of  the 
clock  as  to  cause  the  hammer  to  strike  the  bell.  But  to  cause  exactly 
an  interval  of  an  hour  to  elapse  between  two  such  strikings,  and  to 
make  the  number  of  blows  on  each  occasion  correspond  with  the  hour 
of  the  day,  require  mechanism  almost  as  complicated  as  that  by  which 
the  indications  of  the  hands  are  produced.  Still  greater  is  this  com- 
plication when  the  clocks  chime  the  quarters ;  and  when  a  regular 
melody  is  performed  on  the  bells,  the  arrangements  are  proportionally 
more  intricate. 

In  the  first  place  it  must  be  clearly  borne  in  mind  that  there  is  a 
separate  moving-  power  for  the  striking-machinery,  similar  in  principle 
to  that  which  impels  the  going-train.  In  an  eight-day  dial,  for  ex- 
ample, there  is  one  spring-barrel  and  fusee  for  the  going- train,  and 
another,  nearly  the  same  in  form  and  size,  for  the  striking-train.     In 
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a  church-clock,  and  in  common  Dutch  clocks,  there  is  one  iron  weight 
for  the  going-train  and  another  for  the  striking-train,  each  weight 
having  a  cord  and  barrel  appropriated  to  itself.  If  we  notice  the 
movements  of  a  common  domestic  pendulum-clock,  we  shall  see  that 
while  one  of  the  two  weights  is  continually  descending  at  a  slow  rate, 
the  other  descends  only  while  the  clock  is  striking :  it  is  the  descent 
of  the  last-named  weight  which  causes  the  striking  of  the  clock,  and 
this  striking  would  be  continuous  if  there  were  not  checks  to  the 
descent  of  the  weight.  For  a  large  church-clock,  where  the  tones  of 
the  bell  could  not  be  clearly  elicited,  except  by  blows  from  a  heavy 
hammer,  the  moving-power  of  the  striking-machinery  greatly  exceeds 
that  of  the  going-train.  In  the  Limehouse  clock  the  going-weight  is 
about  sixty  pounds,  whereas  the  striking-weight  is  a  mass  of  iron 
weighing  five  hundred  pounds,  and  the  hammer-head  fifty-six  pounds. 
This  heavy  mass  is  attached  to  a  rope  which  winds  round  a  solid 
wooden  barrel,  of  nearly  the  same  diameter  as  the  barrel  before  men- 
tioned, and  this  barrel  gives  motion  to  a  train  of  wheels  by  the  cus- 
tomary tooth-and-pinion  work.  The  motion,  however,  is  checked  by 
a  catch  or  detent,  except  at  the  termination  of  each  hour,  when  a 
curious  piece  of  mechanism  connected  with  the  going-train  releases 
the  striking-machinery,  allows  the  weight  to  descend,  and  causes  the 
hammer  to  strike  the  bell.  Whether  the  bell  be  above,  below,  or  at 
the  side  of  the  clock,  the  connection  between  the  striking-wheels  and 
the  hammer  is  easily  made  by  levers  and  pulleys :  at  the  Limehouse 
clock  the  bell  is  beneath  the  other  parts  of  the  mechanism.  The 
mechanism  in  immediate  connection  with  the  hammer  and  bell  of  the 
Limehouse  clock  is  shown  in  Fig.  3. 

But  although  the  release  of  the  striking-machinery  causes  the 
descent  of  the  weight  and  the  percussion  of  the  bell,  yet  this  does  not 
determine  whether  the  strokes  shall  .be  one  or  many.  This  is  deter- 
mined principally  by  two  pieces  of  mechanism  called  a  *  snail '  and  a 
*  rack,'  the  intricate  action  of  which  it  would  be  in  vain  to  attempt  to 
explain  here.  Suffice  it  to  say,  that  the  time  during  which  the  striking- 
weight  is  allowed  to  descend,  varies  at  different  hours  of  the  day ;  it 
being  sometimes  only  long  enough  to  permit  one  blow  to  be  given  by 
the  hammer  on  the  bell,  and  at  another  time  long  enough  for  twelve 
such  blows. 

When  the  clock  indicates  the  quarter-hours  on  two  or  more  bells, 
an  additional  piece  of  mechanism  is  necessary,  which  releases  the 
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Striking-apparatus  of  a  Turret-Clock.— Fig.  3. 

hammers  of  those  bells  every  fifteen  minutes.     If  the  bells  are  so 

numerous,  and  the  mechanism  so  elaborate,  as  to  produce  a  musical 

chime  or  a  melody  at  stated  intervals,  then  we  have  those  well-known 

effects  with  which  the  poet  and  the  peasant  are  equally  familiar— effects 

which  many  have  felt  as  well  as  Cowper,  but  which  few  can  express  so 

well : — 

"  How  soft  the  muiic  of  those  village  belli, 
Falling  at  intervals  upon  the  ear 
In  cadence  tweet !  now  dying  all  away, 
Now  pealing  loud  again  and  louder  still, 
Clear  and  sonorous  as  the  gale  comes  on." 

The  merry  peal  which  marks  the  holiday  or  the  day  of  festivity  is, 
as  we  have  before  observed,  not  rung  by  machinery  connected  with 
the  church-clock,  but  by  men,  who  pull  ropes  by  which  hammers  are 
made  to  strike  on  a  set  of  bells ;  each  man  attending  to  one  bell,  and 
the  whole  regulating  their  proceedings  according  to  the  rules  of  the 
curious  art  of  bell-ringing.  But  where  a  melody  is  performed  at 
fixed  hours  every  day,  then  are  the  bells  sounded  by  mechanism  con- 
nected with  the  clock.  He  who  hears  the  149th  Psalm  played  on  the 
bells  of  St  Clement's  church,  or  the  other  tunes  on  the  bells  of  two  or 
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three  other  metropolitan  churches,  must  not  confound  these  perform- 
ances with  the  ringing  of  a  peal  of  bells. 

In  some  churches,  the  bells  play  only  one  tune,  at  certain  fixed 
hours  of  the  day ;  in  others,  there  are  seven  different  times  played,  one 
for  every  day  of  the  week,  each  tune  being  repeated  either  six  or  eight 
times  within  the  day  to  which  it  belongs.  Such  is  the  case  in  a  clock 
constructed  for  Christchurch,  Hampshire,  about  five  or  six  years  ago : 
there  is  an  octave  of  eight  bells,  which  play  seven  different  tunes,  the 
tune  being  changed  at  midday.  There  are,  we  believe,  two  similar 
instances  in  London. 

How  are  these  tunes  played  ?  Such  a  question  has  doubtless  oc- 
curred to  many  persons,  and  is  deserving  of  an  answer.  If  the  reader 
has  any  idea  of  the  mode  in  which  a  musical  snuff-box  acts,  he  will 
not  find  it  difficult  to  understand  the  present  matter.  In  a  musical- 
clock,  as  in  a  musical -box,  there  is  a  barrel  studded  in  various  parts 
of  its  surface  with  small  pins  or  pieces  of  wire,  placed  apparently  in 
a  most  unsymmetrical  manner.  These  pins,  during  the  rotation  of 
the  barrel,  come  in  contact  with  small  springs  in  the  musical-box ; 
but  in  the  clock  they  catch  against  small  levers  connected  with  the 
hammers  which  strike  the  bells.  Every  pin  moves  a  lever  with  suf- 
ficient force  to  enable  the  hammer  to  strike  the  bell ;  and  therefore  the 
artist's  object  is  to  place  the  pins  in  such  order  on  the  surface  of  the 
barrel  as  to  lead  to  the  striking  of  the  bells  in  the  proper  order  to  form 
a  tune,  the  bells  being  attuned  to  regular  musical  intervals. 

In  modern  church-clock  factories  the  '  pricking '  of  the  barrel,  or 
the  insertion  of  the  pins  in  their  proper  places,  is  effected  by  a  very 
beautiful  machine;  but  a  description  of  the  old  method  adopted, 
though  too  rude  for  modern  purposes,  will  perhaps  be  more  readily 
understood  by  persons  unaccustomed  to  machinery.  A  piece  of 
writing-paper  was  taken,  of  such  a  size  as  to  cover  exactly  the  surface 
of  the  barrel ;  and  on  this  "were  drawn,  in  a  direction  perpendicular 
to  the  axis  of  the  barrel,  as  many  parallel  lines  as  there  were  notes  in 
the  tune,  the  lines  being  equidistant  and  corresponding  to  the  levers 
which  moved  the  hammers.  They  were  marked  at  each  end  with  the 
letters  or  notes  of  the  gamut  which  they  represented j  and,  according 
to  the  number  of  bars  in  the  tune,  as  many  spaces  were  made  by  lines 
drawn  equidistant  and  parallel,  intersecting  the  others  at  right  angles. 
The  junction  of  the  ends  of  the  paper,  when  applied  round  the  barrel, 
represented  one  of  these  bar-lines.     The  spaces  were  again  divided 
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to 

into  smaller  parts,  for  the  minims,  crotchets,  and  other  notes  in  the 
tune,  by  lines  parallel  with  the  axis  of  the  barrel.  While  the  paper 
was  lying  on  the  table,  the  notes  in  the  tune  proposed  to  be  laid  on 
the  barrel  were  marked  by  black  ink  dots  on  their  respective  lines, 
and  in  the  same  order  as  the  bars  of  the  music  After  this  was  done, 
the  paper  was  pasted  on  the  barrel ;  and  the  note-lines  then  appeared 
like  so  many  circles  traced  round  the  circumference  of  the  barrel, 
while  the  bar-lines  lay  longitudinally  on  the  surface  of  it.  By  this 
means  the  black  ink  dots  were  transferred  and  marked  on  the  barrel 
by  a  punch  or  finger-drill,  and  the  pins  inserted  at  those  spots.* 

But  where  many  tunes  are  played  by  one  barrel,  this  primitive 
mode  is  inefficient  The  principle,  however,  may  be  understood  from 
it  The  barrels  '  pricked '  for  several  tunes  by  the  modern  machine 
are  so  connected  with  the  mechanism  of  the  clock  as  to  shift  a  little 
when  the  tune  is  changed,  so  that  the  hammers  may  be  acted  on  by  a 
different  set  of  pins  from  those  in  use  during  the  performance  of  the 
former  tune :  indeed,  this  shifting  of  the  barrel  is  the  circumstance 
which*  changes  the  tune. 

So  far  we  have  glanced  over  the  main  parts  of  the  mechanism  of  a 
clock ;  but  we  cannot  treat  of  the  '  striking '  machinery  without  de- 
voting a  page  or  two  to  the  bells  themselves,  the  vast  sonorous  masses 
for  the  sounding  of  which  so  much  mechanism  is  required.  This 
will  take  us  from  the  clock-factory  to  the  church-bell  foundry,  of 
which  the  only  one  in  London  is  that  of  Messrs.  Mears  in  White- 
chapel. 

All  bells  are  made  of  a  compound  of  copper  and  tin,  and  all  are 
cast  in  moulds.  A  bell-foundry  exhibits  an  earthen  floor,  excavated 
in  parts  to  a  depth  of  several  feet,  and  having  furnaces  in  which  the 
metal  is  melted.  At  Messrs.  Mears's  foundry  there  is  one  furnace 
which  will  melt  ten  tons  of  metal  at  once,  and  another  of  smaller  size. 
In  tliis  larger  furnace  was  melted  the  metal  for  the  "  Great  Tom  of 
Lincoln,"  the  largest  bell  in  England  except  the  "  Great  Tom  of 
Oxford."  The  latter  weighs  seventeen  thousand  pounds,  whereas  the 
great  bell  of  St.  Paul's  amounts  only  to  between  eleven  and  twelve 
thousand  pounds.  The  new  "  Great  Tom  of  Lincoln  "  (twelve  thou- 
sand pounds)  replaced,  in  the  year  1635,  the  old  bell  of  the  same 
name,  which  was  not  so  heavy  by  a  ton.     The  thickness  of  the  metal 

*  Reid,  <  Treatite  on  Clock  and  Watch  Making.' 
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in  bells  of  this  kind  varies  so  greatly  that  the  weight  cannot  be  judged 
from  their  size.  St  Paul's  bell,  for  example,  is  much  larger  than 
the  "  Great  Tom  of  Lincoln,"  but  is  not  so  heavy ;  but  all  the  weights 
here  indicated  sink  into  insignificance  when  compared  with  that  of 
tome  of  the  Russian  bells,  five  of  which  weigh  respectively  50,000, 
124,000,  144,000,  288,000,  and  432,000  lbs. 

«  Both  the  shape  of  the  bell  and  the  proportions  of  the  two  metals  are 
regulated  so  as  to  produce  the  most  sonorous  effects.  The  metal  con- 
sists of  four  parts  of  copper  to  one  of  tin.  The  tin  is  usually  brought 
to  the  foundry  in  blocks  from  the  mining  districts,  and  the  copper  is 
old  ship-sheathing  and  other  fragments.  These  two  metals  are  melted 
together  in  a  reverberatory  furnace,  that  is,  one  in  which  the  flame  and 
heated  air  pass  over  and  upon  the  substance  to  be  melted,  instead  of 
being  applied  underneath  it.  A  very  large  volume  of  flame  is  kept 
up  from  a  fire  of  dry  billet-wood,  and  the  heat  from  this  is  found  to 
be  less  injurious  to  the  metal  than  that  of  a  common  furnace.  The 
metal  remains  in  the  furnace  till  it  assumes  the  appearance  of  liquid 
fire,  when  it  is  ready  for  casting. 

^  The  mould  into  which  the  metals  flow  to  form  the  bell  is  thus 
made : — A  rough  centre  is  built  up  of  brickwork,  at  the  bottom  of  a 
pit  adjacent  to  the  furnace,  the  mass  being  somewhat  smaller  than  the 
interior  diameter  of  the  bell.  This  is  coated  with  a  particular  kind  of 
clay,  which  is  shaped  by  gauges  to  the  exact  size  and  form  of  the 
interior  of  the  bell ;  and  on  its  surface  is  stamped  any  device  which  is 
to  appear  on  that  interior.  This  heart  or  core  is  then  thoroughly 
dried,  preparatory  to  the  application  of  another  layer  of  composition. 
The  second  layer  is  exactly  the  thickness  of  the  intended  bell ;  and  is 
moulded,  by  gauges  and  other  tools,  till  its  outer  surface  presents  pre- 
cisely the  size,  form,  and  device  of  the  intended  exterior  of  the  bell. 
A  little  dry  tan-dust  is  sprinkled  on  the  core  previous  to  the  applica- 
tion of  this  second  layer,  in  order  that  the  two  portions  of  clay  or 
earth  may  not  adhere  too  closely.  Matters  are  now  ready  for  the  ap- 
plication of  a  third  layer  of  clay.  This  is  of  considerable  thickness, 
and  is  laid  over  the  intermediate  stratum  of  clay,  with  a  sprinkling  of 
tan-dust,  as  in  the  former  case.  All  these  arrangements  being  made, 
and  the  clay  thoroughly  dried,  the  outer  layer  or  case  is  lifted  off 
the  intermediate  one,  and  the  latter  is  picked  or  cut  off  the  inner  one 
piecemeal.  The  effect  which  is  produced  by  these  contrivances  may 
be  thus  illustrated  : — If  we  take  three  basins  or  cups  of  different  sizes, 
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and  invert  them  one  over  another,  we  may  represent  the  bell-mould  in 
its  built-up  form ;  but  if  the  middle  basin  be  removed,  there  will  be  a 
vacancy  between  the  other  two.  The  vacancy  thus  produced  in  the 
bell-mould  is  that  into  which  the  metal  is  poured,  a  hole  being  left  at 
the  top  for  that  purpose,  and  two  others  for  the  escape  of  air  as  the 
metal  enters. 

All  this  is  done  in  the  casting-pit,  which  is  then  filled  up  with  loam 
or  earth  to  the  top  of  the  mould,  the  height  of  which  is  nearly  equal 
to  that  of  the  orifice  in  the  furnace.  A  shallow  channel  is  cut  in  the 
loam  from  the  furnace  to  the  orifice  of  the  mould ;  the  earth  which 
stops  the  hole  in  the  furnace  is  cut  away*;  and  the  melted  metal,  flow- 
ing from  the  furnace  along  the  channel,  fills  the  mould. 

In  some  parts  of  Germany  the  casting  of  a  bell  is  made  a  matter  of 
much  ceremony ;  the  bell- founder  inviting  a  large  circle  of  friends 
to  witness  the  scene,  which  commences  with  a  prayer,  and  terminates 
with  rejoicing.  Schiller  made  this  the  subject  of  one  of  his  finest 
ballads,  the  '  Song  of  the  Bell,'  many  stanzas  of  which  vividly  portray 
the  process  of  founding.  We  may  select  two,  as  relating,  the  first  to 
the  appearance  of  the  pit  when  the  mould  or  moulds  are  earthed  in, 
and  the  second  to  the  melting  of  the  metal  :— 

"  Fast  immured  within  the  earth, 

Fix'd  by  fire  the  clay-mould  stands : 
This  day  the  bell  expects  its  birth, 

Courage,  comrades !  ply  your  hands. 
Comrades !  ceaseless  from  your  brow, 
Ceaseless  must  the  sweat-drop  flow. 
If  by  his  work  the  master  *s  known, 
Yet  Heaven  must  send  the  blessing  down. 

Billet  of  the  fir-wood  take, 

Every  billet  dry  and  sound, 
That  flame,  a  gathered  flame  awake, 

And  vault  with  fire  the  furnace  round. 
Quickly  cast  the  copper  in, 
Quickly  cast  due  weight  of  tin, 
That  the  bell's  tenacious  food 
Rightly  flow  in  order'd  mood.11 

In  Fig.  4  the  casting-pit  is  represented  with  seven  bell-moulds, 
for  the  casting  of  the  same  number  of  bells.  We  saw  these  bells 
cast  a  few  days  after  the  drawing  was  made,  the  pit  having  been 
filled  with  loam  in  the  interim.  It  is  a  sight  worth  a  visit  to  see  the 
furnace  full  of  liquid  fiery  white  metal,  the  narrow  jet  pouring  out  at 
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die  oritice,  t!ie  stream  of  liquid  fire  running  along  the  channel,  mid  die 
bubbling  of  the  metal  ns  it  flows  into  the  mould.  If  die  bells  be  large, 
only  one  is  cast  at  one  time  in  die  pit ;  but  several  smaller  ones,  vary- 
ing from  three  or  four  to  twelve  hundredweights  each,  as  was  the  case 
in  this  instance,  can  be  cast  at  once,  a  gutter  being  carried  from  die 
hole  hi  the  furnace  to  the  mouth  of  each  mould. 
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The  bell  is  cast  in  a  complete  state,  but  it  requires  a  little  adjust- 
ment to  regulate  its  tone.  If  a  set  of  bells  are  to  be  made,  baying 
intervals  of  tones  and  semitones,  the  requisite  adjustment  is  made  by 
reducing  the  diameter  at  the  edge  when  the  tone  is  too  low,  and  re- 
ducing the  thickness  at  the  part  where  the  hammer  strikes  when  the 
tone  is  too  acute.  This  reduction  is  made  by  chipping  away  the  metal 
with  a  sharp-pointed  hammer — a  process  as  intensely  noisy,  perhaps, 
as  any  which  our  manufactures  present,  excepting  (and  we  really  must 
make  the  exception)  the  operations  in  the  steam-boiler  factory  in 
Woolwich  Dock- Yard, 
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Among  all  the  manufactures  which — for  the  mental  and  mechanical 
skill  required  in  their  prosecution,  the  remarkable  6tcpe  by  which  they 
have  attained  their  present  rank,  and  the  influence  which  they  exert 
on  society  generally-— claim  our  attention  and  admiration,  none  perhaps 
is  more  striking  than  the  manufacture  of  a  book.  The  written  thoughts 
of  those  whose  thoughts  were  worthy  of  being  known  used  to  be  tran- 
scribed, copy  after  copy,  by  the  hands  of  monks  and  laborious  stu- 
dents ;  and  these  copies  were  prized  according  to  the  labour  bestowed 
upon  them,  irrespective,  in  many  cases,  of  the  literary  merits  of  the 
production.  But  the  introduction  of  printing  changed  the  nature  of 
this  valuation.  The  larger  the  number  of  written  copies  required,  the 
higher  would  be  the  price  of  each,  because  the  demand  for  transcribers' 
labour  would  be  increased;  but  the  larger  the  number  of  printed  copies 
demanded,  the  cheaper  could  each  one  be  furnished,  because  machinery 
and  the  classification  of  labour  could  be  brought  more  efFectually  into 
operation.  The  process  of  printing,  when  compared  with  that  of 
writing,  is  unquestionably  a  cheap  one,  provided  a  sufficient  number 
of  copies  of  any  particular  book  be  printed,  so  as  to  distribute  the 
original  outlay  over  a  large  circle.  If,  for  example,  it  were  required, 
even  at  the  present  tinio,  to  print  three  or  four  copies  only  of  any  pro- 
duction, the  cost  of  printing  would  be  greater  than  that  of  transcribing. 
It  is  only  when  hundreds  or  thousands  of  copies  are  required  that  the 
paramount  importance  of  the  printing  press  becomes  fully  developed ; 
and  when  the  sale  amounts  to  tens  of  thousands,  the  effect  upon  the 
price  of  each  copy  becomes  very  remarkable. 

These  matters  belong  properly  to  the  history  of  printing ;  but  it 
may  be  worth  while  to  allude  to  them  here,  as  a  means  of  accounting 
for  the  growth  of  the  vast  printing  establishments  in  operation  at  the 
present  day.  Whether  we  say  that  cheap  literature  has  given  a  spur 
to  printing,  or  that  printing  has  given  a  spur  to  cheap  literature,  or, 
which  is  perhaps  the  most  correct  of  the  three,  that  each  has  received 
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advancement  from  the  other,  it  is  clear  that  the  printing  establish- 
ments of  the  present  day  excel,  both  in  extent  and  completeness,  those 
of  any  former  period.  To  one  of  these  establishments,  then,  viz.,  that 
of  Messrs.  Clowes,  we  will  pay  a  visit,  and  endeavour  to  understand 
the  rationale  of  the  daily  operations. 

This  printing-office  occupies  a  large  area  of  ground  westward  of 
Duke  Street,  Stamford  Street  A  chimney  rears  its  head  from  the 
buildings  below,  and  indicates  the  locality ;  but  the  vicinity  of  other 
chimneys— belonging  to  a  soap  factory  in  one  place,  a  saw-mill  in 
another,  and  so  forth — might  render  this  a  treacherous  beacon,  so  we 
will  discard  it,  and  find  our  way  to  the  entrance  of  the  factory. 
Within  side  the  gates,  masses  of  buildings  present  themselves  on  all 
sides.  Unlike  many  factories  where  an  open  area  or  court  occupies 
the  central  portion  between  the  buildings,  this  establishment  has  distinct 
masses  of  buildings  lying  in  various  directions,  and  separated  by  narrow 
passages,  instead  of  an  open  court  The  truth  seems  to  be  that,  in 
proportion  as  the  business  has  increased,  every  inch  of  room  has  been 
appropriated.  We  may,  however,  pick  out  the  topography  of  the  place 
in  something  like  the  following  manner.  In  the  centre  of  the  whole 
factory  is  a  low  building,  containing  the  greater  number  of  the  large 
printing  machines  belonging  to  the  establishment,  together  with  an 
engine-room  and  other  factory  appurtenances.  Looking  from  this 
centre  towards  the  north,  south,  east,  and  west,  loftier  buildings  meet 
the  eye,  presenting,  as  it  would  appear,  no  particular  symmetry  of  ar- 
rangement, but  adapted  to  the  wants  and  conveniences  of  the  time. 
Composing-rooms,  readers' -rooms,  type-making  shops,  stereotyping 
shops,  paper-warehouses,  hand-printing  shops,  machine-printing  shops, 
wood-block  store-rooms,  stereotype-plate  store-rooms, — these  comprise 
the  dense  assemblage  which  the  eye  glances  on  abound.  These  we 
will  visit  in  the  order  of  processes,  premising  that  this  is  one  of  the 
very  few  printing  establishments  (the  only  one,  indeed,  as  far  as  we 
are  aware)  in  which  type -making  or  casting  is  carried  on. 

In  one  tiny  room,  small  indeed  compared  with  the  importance  of 
the  process  carried  on  therein,  the  first  germ  of  a  type  is  produced. 
Every  one  knows  that  the  printed  letters  of  a  book  are  produced  by 
small  inked  types,  each  of  which  has  a  letter  in  relievo  on  one  end. 
But  how  this  type  is  produced  may  liave  been  with  many  a  question. 
Is  it  cut  with  sharp  tools,  or  is  it  cast  in  a  mould  ?  When  we  even 
go  one  step  further  back,  and  state  that  it  is  cast  in  a  mould,  it  may 
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jet  be  asked,  how  is  the  mould  produced?  Nay,  we  may,  after  ad- 
mitting that  the  mould  is  produced  by  punching,  have  yet  to  ask,  how 
is  the  punch  produced?  This  is  the  work  of  the  artist  who  has  his 
sanctum  in  the  room  which  we  are  visiting.  Every  letter  is  modelled 
in  relief,  on  the  end  of  a  small  bar  of  steel,  by  very  sharp  steel  tools, 
resembling  in  temper,  and  partly  in  form,  those  used  by  the  engraver. 
With  the  punch  thus  made,  an  impression  is  struck  into  a  little  piece 
of  copper  about  an  inch  long ;  so  that  the  hollow  thus  produced  in  the 
copper  'becomes  a  kind  of  mould  from  which  casts  may  be  afterwards 
made.  The  letter  which  is  cut  in  the  end  of  the  punch  differs  in  sue 
according  to  the  size  of  the  printing  required.  Each  sice  has  its  own 
particular  name,  and  odd  names  they  are.  There  are  about  fourteen 
sizes  used  in  printing  books ;  and  the  names  of  these,  together  with 
the  number  of  lines  in  a  foot,  are  thus  given  :— 

Double  Pica  equal  to  41 J  Bourgeois  equal  to  1021 

Paragon 


Great  Primer 
English 


44t 

64 
Pica  71  i 

Small  Pica  83 

Long  Primer  S9 

For  instance,  the  type  with  \shich  the  present  book  is  printed  is  *  long 
primer?  of  which  there  are  89  lines  to  the  foot.  These  differences  may 
be  more  clearly  exhibited  to  the  eye  by  giving  a  few  specimens. 


Brevier 

112* 

Minion 

128 

Nonpareil 

143 

Pearl 

178 

Diamond 

205 

Price 

low. 

Names  of  the 
various-  sized 
Typos. 

f 

Great  Priuur 

• 

English       • 

• 

64.    { 

Pica      .     . 
Small  Pica . 

• 
• 

Long  Primer 

Bourgeois    • 
Brevier .     . 

• 

• 
• 

6}</. 
Id. 

bd. 
lOrf. 

\ 

Miaiun  • 
Nonpareil   . 
Ruby.     •   . 
Pearl     .     . 
Diamoud    • 

• 
• 
• 
• 

Specimens  of  the  various  died  Types. 


The  art  of  printing  inven 

The  art  of  printing  invented  in 
The  art  of  printing  invented  in  Ger 

The  art  of  printing  invented  in  Genna 
The  art  of  printing  invented  in  Germany  in  1 
The  art  of  printing  invented  in  Germany  in  144 
The  art  of  printing  invented  in  Germany  in  1440  by 
The  art  of  printing  invented  in  Germany  in  1440  by  J 
The  art  of  printing  invented  in  Germany  in  1440  l»y  John  Gutte 
The  art  of  printing  invented  in  Germany  in  1440  by  John  Guttenb 
The  art  of  printing  inrenu-d  in  Germany  in  144*  by  John  Gulttnberg. 
Tka  art  of  prlattaf  ia'aaUd  ia  Garauajr  la  1M0  bj  feka  Oalteabtrf . 
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When  the  punch  has  formed  the  matrix,  or  hole  in  the  little  slip  of 
copper,  we  follow  the  latter  into  the  '  type-foundry,'  ■  double  apart- 
ment, contusing  about  thirty  men  and  boys  making  and  trimming 
types.  In  the  two  halves  of  the  shop,  separated  by  a  partition  and 
doorway,  we  see  about  sixteen  or  eighteen  small  furnaces,  each  about 
a  yard  in  height,  and  having  at  the  top  a  pan  or  crucible  capable  of 
containing  a  few  pounds  of  melted  metal.  Near  each  of  these  furnaces 
a  man  is  at  work;  but  a  stranger  cannot  form  the  remotest  idea 
at  first  what  these  men  are  about.  The  left  arm,  eight  or  ten  timet 
in  a  minute,  is  suddenly  jerked  upwards ;  the  right  hand  is,  with  the 
same  rapidity,  passed  to  and  fro ;  and  a  small  machine  seems  to  be 
undergoing  some  kind  of  adjustment  after  every  upward  jerking  of 
the  left  arm.  This  operation,  when  once  understood,  can  scarcely  nil 
of  being  deemed  one  of  the  most  remarkable  instances  of  manipulative 
dexterity.  In  the  eighth  part  of  a  minute  each  man  lades  a  very  small 
quantity  of  melted  metal  out  of  the  crucible  or  pan,  pours  it  into  a 
mould  held  in  the  left  hand,  jerks  the  mould  upwards  to  drive  the 
metal  into  the  minute  interstices  of  the  mould,  opens  the  mould,  ex- 
tracts the  solidified  hut  still  heated  type, 
and  prepares  the  mould  for  a  second 
casting.  That  all  this  can  be  done  in 
seven  or  eight  seconds  is  a  fact  bo  asto- 
nishing that  even  ocular  demonstration 
scarcely  removes  incredulity;  and  yet 
the  heap  of  made-type  gradually  accu- 
mulates on  the  bench  of  the  workman,  at 
j,  the  rate  of  four  or  five  hundred  an  hour ! 
When  we  examine  this  process  more 
w  closely,  we  rind  that  the  mould  or  instru- 
!■  ment  held  in  the  left  hand  of  the  work- 
n  is  a  very  ingenious  little  contrivance, 
J  formed  as  in  Fig.  1. 
'  The  mould  is  composed  of  two  parts. 
The  external  surface  is  of  wood,  the 
internal  of  steel.  At  the  top,  as  will 
be  seen  by  the  cut,  is  a  shelving  orifice, 
into  which  the  metal  is  poured.  The  space 
within  is  as  true  as  if  it  had  been  hol- 
Fi».  1.  lowed  out  of  a  single  piece  of  steel ;  but 
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nevertheless  it  is  formed  by  the  intimate  union  of  the  two  parts  of  the 
mould,  each  part  forming  two  of  the  four  sides  of  the  letter.  It  is  not 
a  matter  of  difficult  adjustment  to  bring  these  sides  together :  it  is  the 
operation  only  of  an  instant  At  the  bottom  of  the  mould,  immediately 
under  the  orifice,  is  the  matrix.  This  is  held  in  its  place  by  a  metal 
spring,  represented  at  the  lower  part  of  the  cut;  and  every  letter  that 
is  cast  can  only  be  loosened  from  the  matrix  by  removing  the  pressure 
of  the  spring.  In  Fig.  2  there  is  a  representation  of  three  furnaces. 
At  the  first,  which  is  unoccupied,  may  be  seen  the  little  table  at  which 
the  founder  works,  and  the  pot  out  of  which  he  dips  the  heated  metal 
with  a  very  small  ladle.  At  the  second  furnace  the  workman  is  shown 
at  the  moment  after  he  has  poured  the  metal  into  the  mould.  And  at 
the  third,  the  other  workman  is  represented  in  the  act  of  separating 
the  two  parts  of  the  mould,  and  picking  out  the  letter  from  the  lower 
half,  with  the  hook  shown  at  the  top  edge  of  the  other  half.  It  cer- 
tainly has  an  appearance  not  a  little  remarkable  to  see  twenty  men 
throwing  their  arms  about  in  apparently  a  convulsive  manner ;  and  the 
surprise  is  not  by  any  means  lessened  when  we  know  the  real  nature 
of  the  operation. 

In  other  parts  of  these  two  shops  are  men  and  boys  who  take  the 
types  as  fast  as  they  are  cast,  and  bring  them  into  a  finished  state. 
Seated  at  a  table  is  a  boy  who  collects  in  a  heap  before  him  the  types 
made  by  many  casters,  each  type  having  a  piece  of  superfluous  metal 
attached  to  its  end  as  it  comes  out  of  the  mould.  It  is  this  boy's  busi- 
ness to  break  off  the  superfluous  metal ;  and  this  he  does  with  such 
rapidity  that  the  mode  in  which  he  operates  can  scarcely  be  followed 
by  the  eye.  The  average  rapidity  is  two  thousand  in  an  hour ;  bu 
some  boys  have  been  known  to  break  off  five  thousand  types  in  this 
space  of  time.  This  rapidity  is  the  more  remarkable  as  the  boy  must 
seize  the  type,  not  upon  the  flat  surface,  but  upon  its  edges,  to  avoid 
breaking  or  bending  it. 

The  boys  whom  we  have  just  left  arc  designated  '  breaking-off  boys ;' 
and  the  types  pass  from  them  to  other  boys  called  '  rubbers,'  seated  at 
benches  near  the  range  of  windows.  Each  rubber  has  before  him  on 
his  bench  a  circular  piece  of  grit-stone,  on  which  he  rubs  the  sides  of 
every  type  singly,  to  remove  slight  asperities  left  by  the  casting ;  the 
fingers  of  his  right  hand  are  armed  with  a  piece  of  tarred  leather,  with 
which  he  holds  the  type  during  its  rubbing  against  the  stone.  Two 
thousand  types  are  thus  rubbed  on  both  sides  in  an  hour. 
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"  We  hare  not  yet  done  with  this  closely-occupied  apartment.  There 
is  yet  the  '  dresser *  to  notice,  whose  office  it  is  to  examine  every  type, 
and  to  bring  them  all  to  an  equal  height  This  workman  receives 
from  a  boy  a  number  of  types,  all  set  up  in  lines  in  a  long  shallow 
frame,  with  the  face  of  the  type  uppermost.  The  workman  then  se- 
cures the  types  into  a  compact  mass,  with  the  bottom  ends  uppermost, 
and  runs  a  plane  along  them  to  bring  them  all  to  a  level  surface.  He 
also  examines  the  face  or  device  on  every  type  with  a  magnifying  glass, 
and  throws  aside  all  those  which  are  defective.  The  width  and  depth 
of  each  type  may  in  all  cases  be  pretty  well  determined  by  looking  at 
the  size  of  the  individual  letters  in  a  printed  book,  the  type  being 
large  or  small  in  proportion  to  the  size  of  the  letters ;  but  the  length  of 
all  types  is  the  same,  being  rather  less  than  an  inch.  It  is  easy  to  see 
how  essential  it  is  that  every  letter-type  should  be  perfectly  square  and 
true,  when  it  is  considered  that  if  they  were  not  of  uniform  height  the 
impression  could  not  be  even ;  and  that,  if  there  were  the  least  de- 
viation from  a  regular  form,  it  would  be  quite  impossible  that  when 
many  thousand  single  letters  are  combined  to  form  the  page  of  a  book, 
they  could  hold  well  together. 

Leaving  the  type-foundry,  we  see,  in  one  of  the  store-rooms  of  the 
establishment,  a  case  or  nest  of  shelves,  neither  lofty  nor  large ;  and 
yet  it  contains  eighty  thousand  pounds  weight  of  type.  This  is  called 
the  *  fount-case  '—fount  being  a  technical  term  for  all  the  types  be- 
longing to  one  size  and  character.  The  fount-case  is  divided  into 
compartments,  each  for  the  reception  of  a  particular  letter ;  and  in  this 
case  the  type  is  deposited  after  it  leaves  the  foundry,  and  before  it  is 
consigned  to  the  compositor. 

We  next  visit  one  of  the  six  compositors'  rooms  belonging  to  the 
establishment,  the  principal  of  which  is  known  as  the  ( long-room.9 
This  remarkable-looking  room  does  not  ill  deserve  its  name,  for  it 
is  more  than  two  hundred  and  fifty  feet  in  length;  and  yet  it  is  so 
narrow  that  a  stranger  cannot  help  fearing  that,  as  he  passes  along, 
he  must  incommode  the  industrious  and  intelligent  men  who  are  work- 
ing near  his  elbow.  Along  the  whole  of  the  south  side  of  the  room, 
from  end  to  end,  are  arranged  small  benches  or  '  frames,'  at  each  of 
which  a  compositor  is  at  work ;  and  the  compositors  thus  stand,  one 
before  another,  to  the  number  of  about  sixty,  with  their  left  hands 
towards  the  wall.  The  opposite  side  of  the  room  presents  here  and 
there '  proof-presses,'  for  testing  the  accuracy  of  the  compositor's  work; 
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mnd  there  are  alio  *  few  email  recesses  or  rooms  occupied  by '  readers,' 
whoae~office  we  shall  presently  describe.  If  we  watch  any  one  of  the 
compositors,  we  shall  find  that  he  has  the  author's  manuscript  before 
him,  and  is  building  up,  letter  by  letter,  the  means  of  sending  forth 
the  author's  thoughts  to  the  world. 

The  arrangement  of  the  compositor's  '  frame  '  or  work-bench  is  ex- 
ceedingly curious,  and  deserves  to  be  studied  somewhat  closely.  Our 
description  will  be  aided  hy  Fig.  3.     Each  frame,  at  which  a  com- 


positor works,  is  constructed  lo  hold  two  pair  of  cow*.  Each  pair  of 
cases  contains  all  the  letters  of  the  alphabet,  whether  small  letters  or 
capitals,  (is  well  as  points,  figures,  &c,  &c.  One  of  these  pair  of  cases 
is  occupied  hy  the  Roman  letters,  the  other  by  the  Italic.  The  upper 
case  is  divided  into  ninety-eight  partitions,  all  of  equal  size ;  and  these 
partitions  contain  two  sets  of  capital  letters,  one  denominated  *  full 
capitals,'  the  other  '  small  capitals ;'  one  set  of  figures ;  the  accented 
vowels ;  and  the  marks  of  reference  for  notes.  The  lower  case  is  divi- 
ded into  partitions  of  four  different  sizes ;  some  at  the  top  and  ends  being 
a  little  smaller  than  the  divisions  of  the  upper  case ;  others  nearer  the 
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centre  being  equal  to  two  of  the  small  divisions ;  others  equal  to  four ; 
and  one  equal  to  six.  In  all  there  are  fifty-three  divisions  in  the  lower 
ease.  The  inequality  in  the  size  of  the  cells  of  the  lower  case  is  to 
provide  for  the  great  differences  as  to  the  quantity  required  of  each 
letter.  According  to  the  language  in  which  it  is  used,  one  letter  is 
much  more  frequently  wanted  than  another ;  and  the  proportions  re- 
quired of  each  have  been  pretty  accurately  settled  by  long  experience. 
As  some  of  our  readers  may  be  curious  to  know  these  proportions  as 
they  apply  to  the  English  language,  we  subjoin  the  type-founder's 
scale  for  the  small  characters  of  a  fount  of  letter  of  a  particular  size 
and  weight. 


a 

8500 

h  6400 

o  8000 

v  1200 

b 

1600 

i  8000 

p  1700 

w  2000 

c 

3000 

j  400 

q  500 

x  400 

d 

4400 

k  800 

r  6200 

y  2000 

e 

12000 

1  4000 

s  8000 

z  200 

f 

2500 

m3000 

t  9000 

g 

1700 

n  8000 

u  3400 

The  meaning  of  these  numbers  is  easily  understood.  If,  in  an  ave- 
rage English  book,  there  be  8500  Vs  in  a  given  space,  there  will  be 
found  somewhere  about  1600  6's,  3000  c's,  and  so  forth,  in  the  same 
space  of  the  book.  Latin  and  French  works  devour  more  of  c,  t,  /,  m, 
p,  qr,  s,  u,  and  r,  than  English.  The  proportion  in  which  a  particular 
letter  is  required  renders  it  necessary  that  the  cells  of  the  lower  case 
should  be  arranged,  not  as  the  letters  follow  each  other,  alphabetically, 
but  that  those  in  most  frequent  use  should  be  nearest  the  hand  of  the 
compositor.  The  point  to  which  he  brings  the  letters,  after  picking 
them  up  out  of  their  cells,  is  not  far  removed  from  the  centre  of  the 
lower  case ;  so  that  in  a  'range  of  about  six  inches  on  every  side  he 
can  obtain  the  c,  d,  e,  £,  s,  m,  n,  A,  o,  y,  p,  w,  f,  a,  and  r,  the  letters  in 
most  frequent  use.  The  spaces,  which  he  wants  for  the  division  of 
the  words,  lie  close  at  his  hand  at  the  bottom  of  the  central  division 
of  the  lower  case.  It  must  be  quite  obvious  that  the  man  who  con- 
trived this  arrangement  saved  a  vast  deal  of  time  to  the  compositor. 

Such  being  the  mode  of  arranging  the  contents  of  the  "  frame,"  the 
compositor  proceeds  as  follows: — Standing  before  the  pair  of  cases 
which  contain  the  Roman  letter,  he  holds  in  his  left  hand  what  is 
called  a  composing-stick.  This  is  a  little  iron  or  brass  frame,  one  side  of 
which  is  moveable,  so  that  it  may  be  adjusted  to  the  required  width 
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of  the  page  or  column  which  the  workman  has  to  set  up.  It  is  made 
perfectly  true  and  square ;  for  without  such  accuracy  the  lines  would 
be  of  unequal  length.  It  is  adapted  to  contain  not  more  than  about 
twelve  lines  of  such  type  as  is  employed  in  this  present  book.  This 
little  instrument  is  represented  in  Fig.  4. 


Compo*inR-itlck«— »Fig.  4. 

The  copy  from  which  the  compositor  works  rests  upon  the  least- 
used  part  of  the  upper  case.  The  practised  compositor  takes  in  a  line 
or  two  at  a  glance,  always  provided  the  author  writes  an  intelligible 
hand, — which  virtue  is  by  no  means  universal.  One  by  one,  then,  the 
compositor  puts  the  letters  of  each  word  and  sentence  into  his  stick, 
securing  each  letter  with  the  thumb  of  his  left  hand,  which  is  therefore 
continually  travelling  on  from  the  beginning  to  the  end  of  a  line. 
His  right  hand  goes  mechanically  to  the  box  which  he  requires ;  but 
his  eye  is  ready  to  accompany  its  movements.  In  each  letter  there  is 
a  nick,  or  nicks,  which  indicates  the  bottom  edge  of  the  letter;  and 
the  nick  must  be  placed  outwards  in  his  composing-stick.  Further,  the 
letter  must  also  be  placed  with  the  face  upwards,  so  that  two  right  posi- 
tions must  be  combined  in  the  arrangement  of  the  types.  If  the  com- 
positor were  to  pick  up  the  letter  at  random,  he  would  most  probably 
have  to  turn  it  in  his  hand  ;  and  as  it  is  important  to  save  every  unneces- 
sary movement,  his  eye  directs  him  to  some  one  of  the  heap  which 
lies  in  the  right  position,  both  as  regards  the  face  being  upwards  and 
the  nick  being  outwards.  This  nick  is  one  of  those  pretty  contrivances 
for  saving  labour  which  experience  has  introduced  into  every  art,  and 
which  are  as  valuable  for  diminishing  the  cost  of  production  as  the 
more  elaborate  inventions  of  machinery.  When  he  arrives  at  the  end 
of  his  line,  the  compositor  has  a  task  to  perform,  in  which  the  care- 
fulness of  the  workman  is  greatly  exhibited.  The  first  letter  and  the 
last  must  be  at  the  extremities  of  the  line :  there  can  be  no  spaces  left 
in  some  instances,  and  no  crowding  in  others,  as  we  see  in  the  best 
manuscript.     Each  metal  type  is  of  a  constant  thickness,  as  far  as 
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regards  that  particular  letter,  though  all  the  letters  are  not  of  the  same 
thickness.  The  adjustments,  therefore,  to  complete  the  line  with  a 
word,  or,  at  any  rate,  with  a  syllable,  must  be  made  by  varying  the 
thickness  of  the  spaces  between  each  word.  A  good  compositor  is 
distinguished  by  uniformity  of  spacing :  he  will  not  allow  the  words 
to  be  very  close  together  in  some  instances,  or  with  a  large  gap  between 
them  in  others.  His  duty  is  to  equalize  the  spacing  as  much  as  he 
possibly  can ;  and  this  is  in  some  cases  very  troublesome.  When  the 
workman  has  filled  his  stick,  as  it  is  called, — that  is,  has  set  up  as 
many  lines  as  his  stick  will  conveniently  hold, — he  lifts  them  out  into 
what  is  termed  a  galley,  by  grasping  them  with  the  fingers  of  each 
hand,  and  thus  taking  them  up  as  if  they  were  a  solid  piece  of  metal. 
The  facility  with  which  some  compositors  can  lift  about  what  is  called 
a  handful  of  moveable  type,  without  deranging  a  single  letter,  is  very 
remarkable.  This  sort  of  skill  can  only  be  attained  by  practice ;  and 
thus  one  of  the  severest  mortifications  which  a  learner  has  to  endure 
is  to  toil  for  an  hour  or  two  in  picking  up  several  thousand  letters, 
and  then  see  the  fabric  destroyed  by  his  own  clumsiness,  leading  him 
to  mourn  over  his  heap  of  broken  type, — technically  called  pie, — as  a 
child  mourns  over  his  fallen  house  of  cards. 

»•  Letter  by  letter,  and  word  by  word,  is  the  composing-stick  filled ; 
and  by  the  same  progression  the  galley  is  filled  by  the  contents  of 
successive  sticks.  In  the  instance  of  newspapers  and  most  other 
periodical  works,  a  proof  is  taken  before  the  types  are  made  up  into 
pages.  In  books,  however,  when  the  compositor  has  set  up  as  many 
lines  as  fill  a  page,  he  binds  them  tightly  round  with  cord,  and  places 
them  under  his  frame.  The  number  of  lines  required  to  fill  a  page 
depends  of  course  on  the  size  of  the  page,  whether  it  be  octavo,  duo- 
decimo, or  any  other.  If  we  take  the  present  volume  as  an  illustration, 
we  find  39  lines  in  a  page ;  and  the  compositor  binds  this  number  of 
lines  of  type  together.  In  every  case  when  the  requisite  pages  for  a 
sheet  arc  complete,  the  compositors  arrange  the  pages  in  proper  order 
upon  a  bench  called  the  imposing  stone;  surround  each  page  with 
pieces  of  wood  called  furniture,  so  as  to  leave  an  equal  margin  to 
every  page ;  and,  finally,  wedge  the  whole  tightly  together  in  a  stout 
iron  frame,  called  a  chase.  If  the  work  is  properly  executed,  the 
pages  thus  wedged  up,  constituting  one  side  of  a  sheet,  termed  a  form, 
are  perfectly  tight  and  compact ;  and  the  form  may  be  carried  about 
with  as  much  ease  as  if  it  were  composed  of  solid  plates,  instead  of 
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being  formed  of  40,000,  or  50,000,  or  even  100,000  moveable  pieces. 
Fig.  5  shews  the  various  pieces  of  apparatus  here  alluded  to. 

Whether  the  line*  which  a  compositor  sets  up  are  made  into  pages, 
and  imposed  as  a  sheet,  or  whether  a  proof  is  taken  of  them  in  an 
earlier  stage,  the  business  of  the  reader  commences  immediately  after 
that  of  the  compositor.  No  one  unacquainted  with  the  details  of  a 
printing-office  can  conceive  the  great  differences  between  the  correct- 
ness of  one  compositor  and  ]of  another.  The  differences  in  the  talent, 
the  acquired  knowledge,  and  even  the  moral  habits  of  different  men, 
are  the  causes  of  these  remarkable  variations. 

When  the  ordinary  reader  of  a  newspaper,  or  of  a  book,  meets  with 
an  occasional  blunder  either  of  a  letter  or  a  word,  be  is  apt  to  cry  out 
upon  the  carelessness  with  which  the  newspaper  or  book  is  printed. 
It  is  in  the  very  nature  of  the  process  of  producing  words  and  sentences 
by  the  putting  together  of  moveable  types  that  a  great  many  blunders 
should  be  made  by  the  compositor  in  the  first  stage,  which  nothing 
bat  the  strictest  vigilance  can  detect  and  get  rid  of.  The  ordinary 
process  of  correction  is  for  the  printer's  reader  to  look  upon  the  proof, 
while  another  person,  generally  a  boy,  reads  the  copy  aloud.  As  he 
proceeds,  the  reader  marks  all  the  errors  which  present  themselves 
upon  a  first  perusal.     These  errors  are  of  various  kinds ;  such  as  the 
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moft  likel y  escaped  hit  own  eye,  and  that  of  every  other  hunter  of 
errors  that  the  beat  printing-office  can  produce. 

Our  visit,  to  the  compositors'  and  readers'  rooms  has  been  rather 
lengthy;  but  the  work  therein  transacted  forms  the  life-blood  of  the 
whole,  and  must  be  understood  pretty  clearly  before  we  can  appre- 
ciate the  steps  by  which  the  author  is  dependent  on  the  actual  'printer.1 
The  composing  rooms  in  this  large  establishment  are  situated  in 
different  parts  of  the  premises,  and  are  provided  with  all  the  neces- 
sary accommodations  for  two  hundred  compositors* 

We  have  watched  the  putting  together  of  a  body  of  type,  and  might 
next  follow  it  to  the  printing-room,  but  there  is  a  department  of  the 
mctoiy  which  must  be  noticed  in  this  place,  since  the  purpose  which 
it  subserves  is  available  between  the  labours  of  the  compositor  and 
those  of  the  pressman— we  allude  to  the  stereotype  foundry.  If  we 
compare  a  common  octavo  or  duodecimo  volume  with  the  *  Penny  Cyclo- 
paedia,' and  inquire  how  they  are  printed,  we  shall  find  that  a  stereo- 
type foundry  is  requisite  for  the  one,  but  not  for  the  other;  and  the 
difference  thus  arises.  When  the  sale  of  a  cheap  magazine  or  periodi- 
cal is  expected  to  be  very  large,  but  yet  uncertain,  the  publisher  must 
adopt  one  of  three  plans — he  must  print  a  number  of  copies  so  large 
as  to  be  certain  to  cover  the  demand ;  or  he  must  re-compose  the  type 
for  a  second  edition ;  or  he  must  keep  the  type  always  standing  ready 
for  use.  Now  in  the  first  case  an  enormous  amount  of  capital  would 
lie  dead,  if  the  sale  of  the  work  did  not  speedily  absorb  the  supply  ; 
in  the  second  case  the  great  expense  of  compositors'  and  readers' 
wages  would  have  to  be  incurred  at  each  reprinting ;  and  in  the  third 
case  all  the  type  would  lie  useless  in  the  '  forms '  and  '  chases,'  and 
would  be  actually  unavailable  for  any  other  work  so  long  as  there  was 
any  probability  of  demand  for  the  one  in  this  question.  But  here 
the  method  of  stereotype  comes  in  to  extricate  the  publisher  from  his 
difficulty.  The  printer  takes  a  cast  from  the  mass  of  arranged  type 
in  plaster  of  Paris;  from  this  cast  a  copy  is  taken  in  melted  metal; 
and  from  the  copy  thus  produced  all  the  sheets  of  the  work  are 
printed  just  as  from  the  original  types  themselves.  But  in  the  case  of 
a  volume  which  is  expected  to  command  only  a  moderate  sale,  the 
publisher  forms  a  guess  of  the  probable  number  of  copies  required  in 
a  certain  time,  and  causes  that  number  to  be  printed  from  the  original 
type;  for  stereotyping,  like  many  other  parts  of  printing  processes, 
is  only  profitable  where  large  numbers  are  concerned. 
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Understanding  these  few  details,  we  now  visit  the  stereotype  foun- 
dry, a  square  room  lighted  by  several  skylights.  Around  the  room 
are  furnaces  and  ovens,  a  tank  with  a  crane  or  tackle  suspended  above 
it,  and  various  benches  and  apparatus  occupied  by  men  working  either 
in  plaster  or  in  metal.  We  have  said  that  a  cast  of  the  type  is  first 
taken  in  plaster  of  Paris,  and  that  another  cast  is  taken  from  this  in 
metal ;  and  the  routine  of  proceedings  is  briefly  as  follows : — The 
first  operation  is  that  of  taking  a  mould  from  each  page  of  moveable 
types.  The  pages  are  not  arranged  as  they  would  be  combined  in  a 
sheet,  and  wedged  up  together  in  one  iron  frame  or  chase;  but  each 
page  is  put  in  a  separate  chase.  It  is  essential  that  the  face  of  the 
types  should  be  perfectly  clean  and  dry,  and  that  no  particle  of  dirt 
or  other  substance  should  attach  to  the  bottom  of  the  types,  so  as  to 
prevent  them  being  completely  level  upon  the  surface.  The  page  is 
now  placed  upon  the  lower  part  of  a  moulding-frame,  represented  in 
Fig.  1,  in  which  we  have  also  depicted  a  wood-cut  or  block  included 
as  part  of  the  pnge;  for  wood-cuts  can  be  stereotyped  as  well  as  types. 
The  upper  part  of  the  frame  is  somewhat  larger  than  the  page,  and 
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the  margin  of  mould  lhu»  formed  determines  the  thickness  of  the 
plate.  The  type*  having  been  previously  rubbed  over  with  an  oily 
composition,  gypsum  (plaster  of  Paris)  is  poured  evenly  over  the 
whole  surface.  Almost  every  one  knows  that  this  substance,  although 
moulded  in  a  liquid  state,  sets  very  quickly,  and  soon  becomes  per- 
fectly solid.  There  is  a  good  deal  of  nicety  required  from  the  work- 
man, not  only  in  forming  the  mould,  but  in  removing  it  from  the 
type.  If  any  part  of  the  plaster  adheres  to  the  face  of  the  type,  die 
mould  is  of  course  imperfect,  and  the  operation  most  be  gone  over 
■gain.  To  prevent  this,  considerable  care  is  required  in  the  prepara- 
tion of  the  gypsum,  and  much  neatness  of  hand  in  separating  the 
mould  from  the  page.  Having  been  removed  and  found  perfect,  it 
requires  some  dressing  with  a  knife  on  its  edges,  and  several  notches 
are  cut  in  the  margin  to  allow  the  metal  to  enter  the  mould.  It  is 
now  (it  for  baking.  This  process  also  requires  a  good  deal  of  accurate 
knowledge.  The  oven  in  which  the  moulds  are  placed  upon  their 
edges  must  be  kept  at  a  very  regular  temperature ;  for  if  it  be  too 
hot,  the  moulds  warp.  The  process  of  casting  begins  when  the  moulds 
have  been  lmknl  sufficiently  long  to  lie  perfectly  dry  find  hard.  We 
next  direct  our  notice  to  the  casting-box,  represented  in  Fig.  8.  At 
the  bottom  of  this  box  is  a  movable  plate  of  cast-iron,  called  a  Jtoat- 
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ing-plaie  ;  and  upon  this  plate,  the  face  of  which  is  perfectly  accurate, 
the  mould  is  placed  with  its  face  downwards.  Upon  the  hack  of 
the  mould  rests  the  cover  of  the  casting-box,  the  inside  face  of  whose 
lid  is  also  perfectly  true.  The  cover  is  held  tightly  down  in  the  mould 
by  the  metal  screw  and  arm  seen  in  the  cut. 

The  moulding- frame  being  thus  placed  in  the  casting-box,  the  latter 
is  immersed  in  an  open  copper  or  vessel,  of  which  there  are  four  in 
the  foundry,  each  holding  ten  or  eleven  hundredweights  of  melted 
metal  (antimony  and  lead).  It  will  be  seen  that  there  are  holes  in  the 
corners  of  the  cover  of  the  casting-box,  through  which  the  liquid 
metal  finds  its  way  into  the  hollow  within.  At  the  instant  when  the 
box  is  plunged  into  the  metal,  a  bubbling  noise  is  heard,  which  is 
occasioned  by  the  expulsion  of  the  air  contained  within  the  box.  After 
having  remained  immersed  for  about  ten  minutes,  it  is  steadily  lifted 
out  by  the  crane,  and  swung  to  a  cooling  trough,  in  which  the  under 
side  of  the  box  is  ^exposed  to  water.  Being  completely  cooled,  the 
caster  proceeds  to  remove  the  mould  from  the  casting-box.  The 
plaster  mould,  the  plate  moulded,  and  the  floating-plate,  are  all  solidly 
fixed  together ;  and  the  metal,  by  its  specific  gravity,  has  forced  itself 
under  the  latter,  which  it  has  consequently  driven  tightly  up  against 
the  ledges  of  the  mould.  The  mould  has  in  the  same  way  been  driven 
tightly  up  against  the  lid  of  the  casting-box ;  and  the  notches"  in  the 
ledges  of  the  mould  have,  at  the  same  time,  admitted  the  metal  into 
the  minutest  impression  from  the  face  of  the  types.  The  caster  now 
breaks  off  the  superfluous  metal  and  the  ledges  of  the  mould  with  a 
wooden  mallet.  The  mould  is  of  course  destroyed ;  and  if  another 
plate  is  required,  another  mould  must  be  taken  from  the  types.  After 
the  superfluous  metal  and  the  plaster  are  removed,  the  stereotype  plate 
comes  out  bright  and  well  formed. 

From  the  foundry  we  proceed  to  two  busily-occupied  shops,  where 
the  stereotype  plates,  produced  in  the  manner  just  described,  are 
finished  off  and  prepared  for  the  pressman.  Sometimes  letters  of 
reference,  explanatory  of  a  wood-cut,  are  required ;  and  these,  if  not 
inserted  in  the  original  block  itself,  are  introduced  in  the  plate.  If 
any  alterations,  after  all  the  corrections  which  the  *  reader '  has  made, 
are  still  required,  a  portion  of  the  plate  is  cut  away,  and  types  intro- 
duced into  the  cavity.  Various  adjustments  of  a  similar  kind  are 
made,  in  which  cutting,  filing,  melting,  and  soldering  are  the  pro- 
cesses adopted.    If  the  vacuities  of  such  letters  as  the  a  and  the  e  have 
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become  filled  up  with  little  globules  of  metal,  they  have  to  be  cleaned 
or  picked  out ;  and  if  any  impurities  fill  up  the  lines  of  a  wood-cut, 
these  likewise  must  be  removed.  The  humble  designation  of  a 
*  picker*  scarcely  does  justice  to  the  intelligent  workman  who  un- 
dertakes this  kind  of  labour;  for  taste  and  judgment,  as  well  as 
accuracy  of  hand  and  eye,  are  called  for  in  the  due  exercise  of  this 
vocation. 

In  the  smaller  of  the  two  shops  now  under  notice  the  backs  of  the 
plates  are  first  ground  or  cut  away  to  produce  an  uniform  thickness  of 
metal  by  the  aid  of  a  beautiful  lathe ;  and  the  surface  is  then  smoothed 
by  a  peculiar  kind  of  plane. 

We  are  now  approaching  that  point  where  the  types  and  the  plates, 
prepared  by  this  remarkable  series  of  processes,  are  to  be  brought  to  bear 
upon  the  sheets  of  fair  paper  which  are  afterwards  to  form  a  book. 
We  will  therefore  visit  the  paper  warehouses.  These  portions  of  the 
establishment  are  loaded  with  piles  of  paper  to  an  enormous  extent ; 
so  large  indeed,  as  to  amount  sometimes  to  five  or  six  thousand  reams ! 
Right  and  left,  from  the  floor  to  the  ceiling,  are  these  heaps  deposited, 
ready  to  be  removed  when  wanted  for  printing.  In  a  brief  but 
graphic  account  of  this  establishment,  which  appeared  in  the  *  Quar- 
terly Review '  about  three  years  ago,  the  following  curious  calculation 
was  made,  in  reference  to  the  contents  of  the  paper- warehouses : — 
"  The  supply  of  white  paper  in  store,  kept  in  piles  about  20  feet 
high,  averages  about  7000  reams ;  the  amount  of  paper  printed  every 
week,  and  delivered  for  publication,  is  about  1500  reams  (of  500 
sheets),  each  of  which  averages  in  size  389{|  square  inches.  The 
supply,  therefore,  of  white  paper  kept  in  hand  would,  if  laid  down  on 
a  path  of  22i  inches  broad,  extend  1230  miles;  the  quantity  printed 
on  both  sides  per  week  would  form  a  path  of  the  same  breadth,  2G3 
miles  in  length.  In  the  course  of  a  year  Messrs.  Clowes  consume, 
therefore,  white  paper  enough  to  make  petticoats  of  the  usual  dimen- 
sions (10  demys  per  petticoat)  for  350,000  ladies  !" 

As  a  convenience  to  hand  down  paper  a  large  trap-door  opens  a 
communication  between  the  paper  warehouses  and  a  '  wetting-room,' 
to  which  we  will  follow  the  paper  in  its  march  towards  the  printing- 
room.  In  the  '  wetting-room '  are  tanks  or  cisterns,  into  which  cold 
water  is  always  flowing.  A  man  or  boy  opens  a  ream  of  paper,  and 
dips  each  quire  a  few  times  in  water,  regulating  the  degree  of  satu- 
ration to  the  circumstances  of  the  case.     From  three  to  seven  '  dips  ' 


A  DAY  AT  A  PRINTING-OFFICE.  847 

are  required  for  each  quire.  The  quires  are  piled  up  one  on  another 
as  fast  as  they  are  wetted ;  and  the  whole  bundle  is  then  removed  on 
a  board  to  another  spot,  where  it  is  left  to  soak,  either  with  or  without 
pressure. 

Now  we  arrive  at  the  time  when  the  bustling,  the  closely-filled,  the 
all-important  'machine-rooms'  are  to  be  visited.  Here  we  see 
around  us  four  and  twenty  complicated  printing-machines,  working 
with  untiring  constancy  from  morning  till  night,  giving  forth  at  every 
few  seconds  printed  sheets  of  paper.  Adjacent  to  them,  but  in  a 
separate  building,  are  the  two  steam-engines,  which  supply  motive- 
power  to  all  these  machines ;  while  the  steam-engines  are,  in  their 
turn,  fed  with  power  from  three  large  boilers  in  an  adjoining  apart- 
ment. Powerful  and  expeditious  as  are  the  performances  of  these 
steam-worked  printing-machines,  they  form  by  no  means  the  only 
printing  apparatus  in  the  place ;  for  there  are  in  this  large  establish- 
ment two  dozen  printing-presses,  the  distinction  between  which  and 
printing-machines  being,  among  others,  that  the  former  are  worked 
by  hand  and  the  latter  by  steam-power.  The  rooms  containing  the 
presses  are  distinct  from  those  which  contain  the  machines,  and  a 
visitor  cannot  fail  to  remark  the  difference  between  the  kind  of  labour 
required  in  one  room  and  that  required  in  the  other.  The  inking  of  the 
types,  and  the  working  of  a  press,  are  operations  requiring  not  only 
celerity  of  movement,  but  considerable  muscular  effort;  whereas 
in  the  printing-machine  steam  does  all  the  hard  work, — in  fact  it 
effects  everything  except  laying  on  the  sheet  of  white  paper,  and  re- 
moving the  same  sheet  when  printed.  The  printing-rooms,  like  most 
other  parts  of  the  factory,  are  so  closely  occupied,  that  some  little  care 
is  required  in  threading  one's  way  through  and  between  the  machines, 
presses,  and  benches ;  and  if  a  visitor  should  bring  away  with  him,  on 
his  garments,  a  few  specimens  of  printing-ink,  he  must  not  be  surprised. 

It  is  not  easy  to  understand  the  action  of  the  large  printing-machines, 
unless  we  first  comprehend  that  of  the  more  simple  printing-presses. 
The  presses  employed  by  the  early  printers  bore  a  tolerably  close  re- 
semblance to  a  modern  napkin-press ;  the  *  form '  or  collected  page 
of  types  being  first  inked,  and  then  placed  between  the  two  boards 
of  a  screw-press. 

It  is  evident  that  this  mode  of  obtaining  an  impression  must  have 
been  very  laborious  and  very  slow.  As  the  screw  must  have  come 
down  upon  the  types  with  a  dead  pull, — that  is,  as  the  table  upon 
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which  the  typos  were  placed  was  solid  and  unyielding, — great  care 
must  have  been  required  to  prevent  the  pressure  being  so  hard  as  to 
injure  the  face  of  the  letter*.  These  defects  were  at  last  remedied 
by  an  ingenious  Dutch  mechanic,  Wilhera  Jansen  Blaew,  who  carried 
on  the  business  of  a  mathematical- instrument  maker  at  Amsterdam ; 
in  which  business  he  had  received  instruction  and  encouragement  from 
the  great  Danish  astronomer,  Tycho  Brahe.  The  improvements  in 
Blacw's  presses  do  not  require  to  be  particularly  described.  It  may 
be  sufficient  to  mention  that  the  head  of  the  press  in  which  the  screw 
worked,  as  well  as  the  bed  upon  which  the  table  containing  the  form 
of  tyjK-3  rested,  were  yielding ;  mid  that  the  screw  consisted  of  three  or 
four  worms,  according  to  tbe  size  of  the  cylinder.  In  this  way  the 
pressure  was  rapidly  communicated  from  the  screw  to  the  types;  and 
tilt;  spring  Above  and  below  gave  a  sharpness  to  the  impression,  while 
it  prevented  it  being  too  hard.  Blaew's  presses  gradually  drove  out 
the  more  ancient  press;  but  even  as  recently  as  the  year  lTIO, 
Lucltomhe,  in  his  '  History  of  Printing,'  then  published,  says,  "  There 
are  two  sorts  or  presses  in  use,  the  old  mid  the  new-fashioned;  the 
old  sort  till  of  late  years  were  the  only  presses  used  In  England."  We 
subjoin  a  representation  of  Blaew's  "  new- fashioned  "  pross,  with  which 
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at  the  beginning  of  the  present  century  all  the  printing  of  Europe  was 
performed. 

Thin  press  baa  been  in  some  measure  superseded  by  a  very  superior 
one,  invented  by  Earl  Stanhope,  and  very  properly  named  after  him : 
the  new  invention  enabled  the  printer  to  produce  superior  specimens 
of  printing  to  those  which  could  be  printed  at  the  old  presses  ;  hut  the 
rate  of  working  (about  two  hundred  and  fifty  impressions  on  one  aide 
of  a  sheet  per  hour)  'remained  about  the  same  in  both.  Annexed 
is  a  cut  of  the  Stanhope  press,  the  action  of  which  may  be  thus  briefly 
described : — 


The Stanbopo  Fran— Fig.  10. 

The  body  of  the  press  is  formed  by  a  massive  frame  of  iron, 
firmly  fixed  to  a  wooden  cross  or  foundation.  The  flat  bed  or  table 
seen  in  the  cut  is  that  on  which  the  '  form '  of  types  is  placed ;  and 
is,  with  the  '  form,'  capable  of  being  brought  under  the  screw  of 
the  press.  A  kind  of  hinged  cover  is  seen  attached  to  the  end  of  the 
table  nearest  to  the  eye;  and  this  consists  of  two  '  tympana '  or 
stretched  pieces  of  parchment,  having  layers  of  flannel  between  them, 
so  as  to  form  a  soft,  yielding  surface.  Hinged  to  the  upper  end  of  this 
tympan-frame  is  another  skeleton  frame,  called  a  'frisket.'  This 
being  the  arrangement  of  parts,  the  mode  of  proceeding  is  simply 
thus : — The  sheet  of  white  paper  to  he  printed  is  laid  flat  on  the 
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tympan,  md  the  frisket  is  folded  down  upon  it;  the'  Ann  ■  of  type* 
is  inked,  and  the  tympan,  with  the  paper  and  frisket  attached,  it  folded 
o?er  and  brought  down  in  contact  with  it,  the  frisket  being  to  regulated 
at  to  allow  the  paper  to  come  in  contact  with  the  inked  type*  The 
whole  is  then  brought  under  the  press,  and  die  screw  worked  by  hand; 
the  pressure  is  relaxed;  the  'form'  drawn  out;  the  tympan  lifted 
up;  the  frisket  opened;  aid  the  sheet  of  paper,  printed  on  one  side, 
removed.— All  this  takes  a  long  time  to  describe;  but  the  united  pro- 
cesses do  not  occupy  so  much  as  one-fourth  of  a  minute. 

The  Columbia  press,  the  Albion  press,  and  other  modern  varieties, 
have  introduced  sundry  improvements;  but  they  all  act  on  the  same 
general  principles  as  the  Stanhope,  except  that  the  force  of  the  Co- 
lumbia is  applied  by  a  lever,  the  Stanhope  by  a  screw. 

While  watching  the  proceedings  of  the  pressmen  at  such  an  establish- 
ment as  this,  we  see  that  they  apply  ink  to  the  surface  of  the  type 
by  means  of  an  elastic  kind  of  roller,  formed  of  glue  and  treacle,  the 
surface  of  which  is  coated  with  a  slight  layer  of  printing  ink.  But  if 
we  had  visited  a  printing-office  some  years  ago,  we  should  probably 
have  witnessed  a  mode  of  inking,  as  uncouth,  perhaps,  as  can  be  con- 
ceived. Even  at  the  present  day,  in  humbler  establishments,  the 
•  inking-balls '  are  employed.  These  * balls'  are  shaped  somewhat 
like  the  colour-bladders  used  by  artists,  but  are  nearly  as  large  as  the 
printer's  head.  Holding  one  in  each  hand,  he  thumps  them  one 
against  the  other,  against  an  ink-bed,  and  against  the  '  form '  of  type, 
with  a  sad  waste  of  muscular  strength.  The  printer  used  to  have 
to  make  these  inking-balls  of  sheep's  pelt;  and  besides  the  time 
thus  wasted,  an  enormous  quantity  of  ink  was  also  unprofitably  ex- 
pended. 

Such  was  the  state  of  the  press  department  of  printing,  not  only  in 
England,  but  throughout  the  world,  till  the  year  1814.  As  several 
approaches  had  been  made  before  the  time  of  Faust  to  the  principle  of 
printing  books  from  moveable  types,  so  the  principle  of  producing 
impressions  from  a  cylinder,  and  of  inking  the  types  by  a  roller,  which 
are  the  great  principles  of  the  printing-machine,  had  been  discovered 
in  this  country  as  early  as  the  year  1790.  In  that  year  Mr.  William 
Nicholson  took  out  a  patent  for  certain  improvements  in  printing,  the 
specification  of  which  clearly  shows  that  to  him  belongs  the  first  sug- 
gestion of  printing  from  cylinders.  But  this  inventor,  like  many 
other  ingenious  men,  was  led  astray  by  a  part  of  his  project  which 
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by  the  two  rollers  /  and  as,  is  transferred  from  them  to  the  surface  wf 
the  table;  the  surface  of  the  table  inks  the  rollers  ft,  o;  and  these,  in 
their  turn,  ink  the  types  as  they  pass  backwards  and  forwards  for  each 
impression. 

Thus  far  for  the  action  of  the  machine,  the  comprehension  of  which 
will  enable  a  visitor  to  understand  what  goes  on  in  the  printing-room. 
Let  us  suppose  the  sheets  of  any  stereotyped  work  about  to  be  printed. 
One  man,  and  sometimes  two  men,  are  engaged  in  what  is  technically 
called  making  ready  ;  and  this  with  sleieuiype  plates  is  a  tedious  and  de- 
licate operation.  The  plates  are  secured  upon  wooden  blocks,  by  which 
they  are  raised  to  the  height  of  moveable  types;  but  then,  with  every 
care  in  casting,  and  in  the  subsequent  turning  operation,  these  plates, 
unlike  moveable  types,  do  not  present  a  perfectly  plane  surface.  Ttare 
are  hollow  parti  which  must  be  brought  up  by  careful  adjustment; 
and  this  is  effected  by  placing  pieces  of  thin  paper,  'underlays,'  under 
any  point  of  the  stereotype  plate  where  the  impression  is  mint,  as  well, 
if  the  nature  of  the  plate  requires  it,  upon  the  cylinder, ( overlays.' 
This  process  often  occupies  many  hours,  particularly  where  there 
are  casts  from  wood-cuts.  Let  us  suppose  it  completed.  Upon  the 
solid  steel  table  at  each  end  of  the  machine  lie  the  eight  pages  which 
print  one  side  of  the  sheet.  At  the  top  of  the  machine,  where  the 
laying-on  boy  stands,  is  a  heap  of  paper,  which  has  been  previously 
wetted  in  the  room  noticed  in  a  former  page :  this  wetting  is  neces- 
sary to  prevent  the  ink,  which  is  a  composition  of  oil  and  lamp-black, 
from  smearing  the  surface  of  the  paper.  The  signal  being  given  by 
the  director  of  the  work,  the  '  laying-on '  boy,  who  is  mounted  on  a 
stool,  turns  a  small  handle,  and  the  moving  power  of  the  strap  con- 
nected with  the  engine  is  immediately  communicated.  Some  ten 
or  twenty  spoiled  sheets  are  first  passed  over  the  types  to  remove 
any  dirt  or  moisture.  If  the  director  is  satisfied,  the  boy  begins  to 
lay  on  the  white  paper.  He  places  the  sheet  upon  a  flat  table  before 
him,  with  its  edge  ready  to  be  seized  by  the  apparatus  for  conveying 
it  upon  the  drum.  At  the  first  movement  of  the  great  wheel,  the  ink- 
ing apparatus  at  each  end  has  been  set  in  motion.  A  steel  cylinder 
attached  to  the  reservoir  of  ink  has  begun  slowly  to  move, — the  '  doc- 
tor '  (a  technical  name  for  a  roller  which  was  perhaps  originally  called 
a  '  conductor ')  has  risen  to  touch  that  cylinder  for  an  instant,  and  thus 
receive  a  supply  of  ink,— the  inking-table  has  passed  under  the  '  doc- 


A  DAY  AT  A  PRINTING-OFFICE.  3M 

tor'  and  carried  off  that  supply,— and  the  distributing-rollers  have 
spread  it  equally  over  the  surface  of  the  table.  This  surface  having 
passed  under  the  inking  rollers,  communicates  the  supply  to  them ;  and 
they  in  turn  impart  it  to  the  '  form  '  which  is  to  be  printed.  All  these 
beautiful  operations  are  accomplished  in  the  sixteenth  part  of  a  minute, 
by  the  travelling  backward  and  forward  of  the  carriage  or  table  upon 
which  the  '  form '  rests.  Each  roller  revolves  upon  an  axis  which  is 
fixed.  At  the  moment  when  the  '  form '  at  the  back  of  the  machine 
is  passing  under  the  inking-roller,  the  sheet,  which  the  boy  has  care- 
fully laid  upon  the  table  before  him,  is  caught  in  the  web-roller  and 
conveyed  to  the  endless  bands  or  tapes  which  pass  it  over  the  first 
impression  cylinder.  It  is  here  seized  tightly  by  the  bands,  which 
fall  between  the  pages  and  on  the  outer  margin.  The  moment  after 
the  sheet  is  seized  upon  the  first  cylinder,  the  '  form  '  passes  under 
that  cylinder,  and  the  paper  being  brought  in  contact  with  it  receives 
an  impression  on  one  side.  To  give  the  impression  on  the  other  side, 
the  sheet  is  to  be  turned  over;  and  this  is  effected  by  the  two  drums 
in  the  centre  of  the  machine.  The  endless  tapes  never  lose  their  grasp 
of  the  sheet,  although  they  allow  it  to  be  reversed.  While  the  im- 
pression has  been  given  by  the  first  cylinder,  the  second  '  form  *  of 
types  at  the  other  end  of  the  table  has  been  inked.  The  drums  have 
conveyed  the  sheet  during  this  inking  upon  the  second  cylinder;  it  is 
brought  in  contact  with  the  types ;  and  the  operation  is  complete. 

It  is  calculated  not  a  little  to  astonish  a  visitor,  to  know  that  eight 
hundred  sheets  can  be  thus  printed  in  an  hour,  even  of  works  which 
require  much  care ;  while,  by  a  modification  of  the  machine,  four 
thousand  newspapers  can  be  printed  in  the  same  space  of  time. 

The  printing- rooms,  like  the  composing-rooms,  have  detained  us  a 
considerable  time ;  but  these  are,  in  truth,  the  most  important  parts  of 
the  establishment.  We  will  follow  the  printed  sheets  to  another  de- 
partment, as  a  means  of  visiting  another  portion  of  the  premises. 
When  the  printing  of  a  number  of  sheets  is  completed,  the  paper 
requires  drying  before  anything  else  is  done  with  it;  and  this  drying 
is  effected  in  steam-heated  rooms,  provided  with  hundreds  of  cross-bars 
and  poles,  ranged  in  parallel  lines.  A  boy,  called  the  '  hanger-ap/ 
is  provided  with  an  instrument  called  a  peel  (Fig.  12),  and  con- 
sisting of  a  broad  flat  piece  of  wood  fixed  to  the  end  of  a  long  handle. 
The  edge  of  this  peel  is  laid  on  a  heap  of  damp  printed  sheets,  and 
several  of  them,  from  two  or  three  to  eight  or  ten  in  number,  ire 
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lipped  over  it  It  if  then  moved  sideways,  a 
few  indies,  and  another  portion  is  lapped  over, 
till  the  peel  is  foil;  after  which  the  whole  are 
transferred  to  one  of  the  drying  poles.  The 
rooms  in  which  these  sheets  thus  hang  till  dry 
are  plentifully  supplied  with  steam-pipes,  by 
which  any  desired  temperature  may  be  main- 
tained. 

From  the  drying-room,  the  printed  sheets  are 
carried  to  another  room,  where,  at  an  oblong 
bench  beneath  a  range  of  windows,  another 
boy  called  a  *  gatherer'  is  employed.  This 
boy  is  walking  to  and  fro  all  day  long, 
*  gathering  •  sheets  of  paper  into  certain  heaps, 
an  operation  for  the  doe  understanding  of 
which  a  little  explanation  is  necessary.  A 
book  when  printed  consists  of  a  certain  number 
of  sheets,  and  each  sheet  comes  from  the  press 
or  machine  in  one  large  heap.  After  the 
sheets  are  dried,  and  before  the  work  is  de- 
livered to  the  binder,  it  is  necessary  to  take 
a  single  sheet  from  each  heap  to  form  a  per- 
fect book ;  and  to  effect  this  is  the  work  of 
the '  gatherer.9  The  heaps  of  sheets  are  ranged 
in  order  on  a  bench,  in  front  of  which  the 
'  gatherer '  walks,  taking  a  sheet  from  each 
heap  in  succession,  and  holding  the  collected 
sheets  in  his  left  hand  till  he  reaches  the  last 
heap,  when  the  gathering  is  completed.  The  edges  of  the  sheets  of 
this  gathering  he  makes  quite  even,  and  lays  them  down  flat  at 
the  end  of  the  bench.  In  the  same  room  with  the  *  gatherer '  is  the 
*  collator, '  who  tests  the  accuracy  of  his  proceedings.  This  collater 
sits  before  a  gathered  heap,'  and  with  a  sharp  bodkin  lifts  each  sheet 
separately,  to  ascertain  that  they  follow  in  regular  succession,  that 
none  have  been  omitted,  and  that  two  of  the  same  sheets  have  not  been 
taken  in  mistake. 

The  collated  sheets  are,  in  most  cases,  folded  into  thicker  heaps, 
called  *  quires,'  and  subjected  to  the  action  of  a  very  powerful  hy- 
draulic press,  Fig.  13,  which  acts  thus : — A  pailful  of  water  is  put 
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Fig.  13. 
into  a  reservoir  a,  and  is  thence  pumped,  by  the  agency  of  the  pump* 
b,  through  the  pipe  c,  to  an  air-tight  reservoir  d.  A  piston  e,  thereby 
forced  upwards,  compresses  the  mass  of  paper  f,  between  the  upper 
and  lower  beds  of  the  press.  By  opening  a  cock  g,  the  water  can  be 
let  out  of  the  air-tight  reservoir,  and  the  pressure  removed.  So  as- 
tonishing is  the  force  of  this  machine,  that  two  boys  can,  in  a  few 
minutes,  and  by  the  agency  of  a  single  pailful  of  water,  exert  a  pressure 
of  from  ten  to  forty  tons .'  For  the  better  kinds  of  books  before 
gathering,  glazed  or  polished  mill-hoards , 'are  inserted  between  the 
sheets  of  paper  previous  to  pressing,  to  give  a  higher  degree  of  smooth- 
ness and  gloss. 

We  may  now  consider  the  printed  sheets  to  have  been  despatched  to 
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the  binder  or  the  publisher.  Bat  there  is  a  question  which  may 
naturally  occur  to  the  mind  of  a  leader,  via*,  what  becomes  of  the 
types,  the  wood-blocks,  and  the  stouotyuu  plates,  mhm  the  whole  of 
the  book  is  printed?  Tbm  reply  to  this  question  wfll  carry  us  into 
two  or  three  departments  of  the  establishment  not  yet  visited.  We 
stated  in  a  former  page,  that  there  are  three  modes  of  arranging  lor  a, 
reprint  of  any  given  work:  to  keep  the  metal  types  standing  in 
'forms9  or  collected  pages;  to  prepare  stereotype  plates  or  copies, 
which  can  be  used  instead  of  the  original  type;  or  to  re-compose  the 
type  just  'as  in  the  first  instance.  We  also  stated  that  it  depends  a 
great  |deal  on  the  nature  and  success  of  a  work,  as  to  which  of  these 
methods  is  adopted. 

Let  us  begin  with  the  first  Such  a  vast  capital  is  lying  dead,  if 
the  type  for  a  book  be  kept  in  *  form '  or  undisturbed,  that  it  is  rarely 
done.  One  of  the  exceptions  relates  to  certain  parliamentary  papers 
for  which  there  may  be  a  sudden  demand,  and  which  are  kept  in 
'form.'  Another  exception  is  where  the  printer  agrees  with  the 
publisher  that  he  will  keep  the  type  of  a  new  book  in  '  form '  for  a 
certain  period,  during  which  the  publisher  may  be  enabled  to  make  a 
guess  as  to  the  probable  sale  of  his  book,  and  the  cheapest  way  of 
supplying  it  As  such  an  arrangement  as  this  is  advantageous  to  the 
publisher,  and  entails  a  heavy  stagnation  of  capital  on  the  part  of  the 
printer,  a  stipulated  price  is  paid  for  it  Some  of  the  ware-rooms  of 
the  establishment  are  loaded  with  many  tons  of  type  keptin  this  un- 
disturbed state. 

In  the  next  place,  as  to  the  stereotype-plates.  When  an  edition  of 
a  work  has  been  printed,  the  plates  are  all  wrapped  separately  in  paper 
(each  page  of  the  book  having  a  distinct  plate),  and  then  stored  away 
in  a  warehouse,  properly  marked  and  labelled.  The  stereotype  ware- 
house affords  a  most  striking  example  of  the  value  which  metal  ac- 
quires when  mental  and  mechanical  ingenuity  has  been  bestowed  upon 
it  In  this  one  apartment  are  collected  stereotype  plates  whose  esti- 
mated value  is  not  much  less  than  half  a  million  sterling  !  And  even 
the  plates,  valued  as  old  metal,  are  estimated  at  seventy  thousand 
pounds !  The  weight  of  metal  is,  perhaps,  almost  as  astonishing  as  the 
value ;  for  it  is  reckoned  at  two  thousand  five  hundred  tons ;  that  is, 
between  five  and  six  millions  of  pounds  avoirdupois !  As  an  example 
of  the  mode  in  which  this  enormous  accumulation  is  brought  about,  let 
us  instance  the  '  Penny  Magazine.1    Eleven  volumes  of  this  work  have 
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contained  about  five  thousand  six  hundred  pages,  every  one  of  which 
has  had  a  stereotype  plate  cast  for  it  alone ;  and  there  are  now  stored 
in  the  warehouse  at  Messrs.  Clowes's  all  these  five  thousand  six  hun- 
dred plates,  which,  at  7  pounds  weight  each,  amount  to  39,200  pounds. 
The  stereotype  plates  for  the  '  Penny  Cyclopaedia '  amount  to  more 
than  double  of  this  in  number  and  weight. 

All  these  plates,  belonging  to  numerous  works  which  command 
a  large  sale,  are  ranged  on  shelves  in  presses  or  cases,  the  presses 
being  built  parallel,  with  avenues  or  passages  between  them,  lighted 
by  a  few  candles  for  the  convenience  of  the  warehouse-keeper.  It  is 
certainly  a  noiseless,  an  unobtrusive  apartment,  but  it  is  one  which 
makes  a  visitor  marvel  at  the  results  which  skill,  enterprise,  and 
capital  have  been  able  to  obtain  in  the  art  of  printing. 

Another  warehouse  contains  the  wood-cuts,  the  blocks  on  which 
wood-engravings  have  been  executed.  Whether  impressions  be  taken 
from  the  blocks  themselves,  or  from  stereotype  plates  cast  from  the 
blocks,  the  blocks  are  carefully  preserved,  classified,  and  labelled  in  a 
convenient  manner.  Another  instance  of  stationary  capital  is  here 
afforded.  Eighty  thousand  blocks  are  deposited  in  the  wood-cut 
warehouse,  the  average  value  of  which  is  estimated  at  three  pounds 
each — making  an  aggregate  sum  of  nearly  a  quarter  of  a  million 
sterling ! 

Finally,  we  come  to  that  one  of  the  three  cases  where,  for  each 
successive  edition  of  a  book  (if  more  than  one  be  required),  the  type 
has  to  be  set  up  anew.  This  is  the  most  usual  system;  and  the 
wages  of  compositors  are  regulated  by  this  method.  Under  this  ar- 
rangement, directly  all  the  copies  of  the  work  have  been  printed,  the 
4  form '  of  types  is  washed  in  an  alkaline  solution,  loosened,  and  the 
types  '  distributed '  again  into  their  places.  The  compositor  takes  up 
a  small  heap  at  a  time,  and  holding  it  in  an  ingenious  manner  in 
his  left  hand,  drops  the  letters  with  his  right,  one  by  one,  into  the 
several  cells  of  his  'case.'  The  accuracy  and  celerity  with  which 
this  is  effected  are  not  the  least  astonishing  among  the  operations  of 
a  printing-office ;  for  a  clever  compositor  can  distribute  fifty  thousand 
letters  per  day  into  their  respective  cells.  The  mind  and  the  fingers 
curiously  assist  one  another  in  this  operation ;  for  the  former  has  to 
follow  the  order  of  the  letters  in  the  words,  and  to  select  the  cell  into 
which  each  shall  be  dropped,  while  the  latter  have  to  separate  one 
letter  from  another,  taking  care  that  only  one  letter  is  dropped  at  a  time. 
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.  *  summer's  day's  labour  in  tliia  large  establishment  i 
a  scene  is  presented  which  the  writer  before  quoted  thus 
:  It  is  true  that  "  one  o'clock  "  was  the  period  to  which  he  re- 
wired, but  the  picture  is  perhaps  not  lew  applicable  W"l«ave-OBT 
time."  "The  extended  arm  of  the  distributer  fidls  as  by  parelyafc 
to  hk  side— the  compositor  u  suddenly  lays  down  fail  stick— the  ms> 

.  Motor  hit  bodkin — the  impostor  abandons  hk  quoins,  reglet,  gnMuw, 
js*la-hoard,   chases,  shooting-sticks,  side-sticks,  and  bis  other *  foxni- 

,  tsjsV— the  wearied  '  reader '  slowly  rises  from  his  stool,  bis  bay,  like 

.  *  young  kid,  baring  already  bounded  from  his  side.  The  wheels  of 
its*  staam-pressea  abruptly  cease  to  revolve — the  'doctor'  oren  be- 
sMaae*  motjonlcas  the  boys  descend  from  the  literary  pinnacles  on 
which  they  had  been  stationed— the  hand-presses  repose — and,  almost 
.Wore  the  paper-men,  type-founders,  and  other  workmen  can  manage 

-  to  toy  down  their  work,  in  both  Duke-street  and  Stsmford-etreet 
printers'  boys  of  various  colours  are  seen  either  scudding  away  in  all 
directions,  or  assembled  in  knots  to  play  at  leap-frog,  or  at  whatever 
other  game  may  happen  to  be  what  is  technically  called  '  in.'  A  fat, 
ruddy-faced  boy,  wearing  a  paper  cap,  is  seen  vaulting  over  the  back 
of  a  young  tight-made  '  devil,'  while  a  '  legion  of  foul  fiends '  appear 
gambolling  in  groups,  or  jumping  over  each  other's  shoulders." 

*  Jttfe. — The  writer,  in  the  preparation  of  (bit  Chapter,  tun  availed  himself  of  infor- 
mation originally  furniabed  under  the  title  of '  The  Commercial  Hutory  of  a  Penny 
M spline,' — a  teriei  of  papers  published  in  1 833,  and  written  b j  tbe  author  of  '  The 
Raul  t*  of  Machinery.' 
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It  is  a  necessary  consequence  of  the  connexion  existing  between 
different  branches  of  manufacture,  that  no  one  of  them  can  receive 
any  notable  increase  or  advancement  without  benefiting  many  of  the 
others.  Thus,  the  spur  which  was  given  ten  or  a  dozen  years  ago  to 
popular  reading  by  the  establishment  of  works  issued  at  a  small  weekly 
price,  and  many  of  them  illustrated  by  wood-engravings,  has  been  the 
means  of  inducing  changes  and  eliciting  improvements  in  nearly  all  the 
arts  connected  with  publishing : — wood-engraving,  paper-making,  print- 
ing, bookbinding — all  have  been  affected  by  a  moving-power  which  at 
first  sight  might  appear  a  trivial  one.  Some  of  the  works  now  pub- 
lished at  a  penny  or  three-halfpence  weekly  can  vie  with  the  costly 
works  of  bygone  years  in  illustrations,  paper,  and  printing ;  and  those 
persons  who  were  schoolboys  in  the  days  when  schoolboys  were  whipped 
through  *  Vyse's  New  London  Spelling-book,'  will  not  fail  to  see  how 
rapidly  such  books  are  assuming  the  neat  gilt-lettered  cloth  covers  of 
modern  times,  in  place  of  the  nankeen  *  roan '  of  past  years. 

The  details  relating  to  the  large  printing  establishments  of  the  pre- 
sent day  will  have  prepared  us  to  look  for  corresponding  activity  in 
the  trade  of  bookbinding;  and  the  factory  of  Messrs.  Westleys  and 
Clark,  in  relation  both  to  mechanical  and  social  economy,  fully  realises 
this  expectation. 

Any  one  who  knows  London  intimately  is  aware  that  many  of  our 
large  factories  are  so  hemmed  in  on  all  sides  by  houses  as  to  be  scarcely 
visible  externally.  Such  is  the  case  with  the  building  now  under  our 
notice.  It  is  a  large  pile,  built  expressly  for  its  present  purpose,  and 
presenting  much  the  appearance  of  a  cotton-factory;  yet  we  can 
scarcely  catch  a  glimpse  of  it  till  nearly  close  to  its  walls.  To  say 
that  it  is  situated  in  *  Shoemaker  Row '  will  not  perhaps  convey  a  very 
precise  idea  of  its  locality  to  the  mass  of  readers ;  and  we  must  there- 
fore be  content  with  saying  that  it  has  Ludgate  Hill  a  little  on  the 
north,  Doctors'  Commons  a  little  on  the  east,  and  Apothecaries*  Hall 


364  DAYS  AT  THE  FACTORIES. 

a  little  on  the  west  The  building  is  six  stories  or  floors  in  height, 
and  has  an  extensive  range  of  windows  from  north  to  south,  with  an 
entrance  in  the  middle.  Into  this  entrance  we  will  suppose  the  reader 
to  accompany  us. 

Each  floor  of  the  building  is  in  general  appropriated  to  one  class  of 
operations,  under  the  superintendence  of  a  foreman,  who  is  responsible 
for  that  department.  A  winding  quadrangular  staircase  extends  up 
the  centre  of  the  building  from  bottom  to  top,  with  landing-places,  at 
which  are  several  doors  leading  to  the  workshops.  The  basement  story 
consists  of  many  rooms  occupied  as  warehouses,  or  for  processes 
wherein  heavy  machines  are  employed.  Thus,  one  room  is  the  '  board 
warehouse,9  where  the  mill-board,  purchased  from  the  stationer  in 
sheets  of  various  sizes  and  thickness,  is  deposited  in  classified  recesses 
till  wanted.  Another  is  the  '  cloth-warehouse,'  where  the  cotton-cloth, 
now  so  extensively  used  for  covering  books,  is  kept  and  cut  to  sizes. 
Near  this  is  the  '  embossing  warehouse,'  filled  with  pieces  of  leather 
or  cloth  which  have  received  some  of  those  ornamental  devices  to  be 
described  hereafter.  One  room,  which  we  will  call  the  l  cloth -cylinder 
room,'  contains  two  machines  for  imparting  to  cloth  the  diamond 
or  granulated  or  speckled  appearance  usually  presented  kby  books  in 
cloth  boards, — an  appearance  which  nearly  hides  the  rectangular  inter- 
lacings  of  the  warp  and  weft  threads.  The  *  embossing  shops,'  on  the 
same  range,  contain  three  powerful  machines  for  giving  to  the  flat 
covers  of  books  those  beautiful  devices  which  now  so  often  distinguish 
them  :  if  the  book  be  a  Bible,  we  have  an  emblematical  device  of  a  re- 
ligious character  ;  if  it  be  a-'  Shakspere,'  we  have  something  pertaining 
to  the  great  dramatist ;  if  it  be  a  lady's  album  or  portfolio,  or  letter- 
case  or  blotting-book,  we  have  a  device  of  a  graceful  and  ornamental 
character.  This  is  an  approach  towards  what  may  perhaps  be  termed 
a  '  principle'  in  bookbinding,  viz.,  that  the  subject  of  a  book  may  be 
known  from  its  cover, — a  principle  which  seems  to  have  much  to  recom* 
mend  it. 

On  ascending  to  the  ground-floor,  or  that  which  is  nearly  on  a  level 
with  the  street,  the  hum  of  voices  tells  us  that  a  numerous  body  of 
workpeople  of  both  sexes  are  here  employed.  In  the  counting-house 
of  the  principals  is  one  of  those  simple  but  valuable  expedients  for 
saving  time,  now  so  much  employed  in  large  factories, — we  mean  a 
series  of  c  speaking-tubes.'  Tubes  pass  from  this  room  to  the  counting- 
houses  or  offices  of  all  the  foremen  above  and  below  stairs,  and  with 
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these  are  associated  a  range  of  bell-wires ;  a  bell  is  first  rung,  which 
draws  the  attention  of  the  foreman  to  his  end  of  the  tube ;  and  a  mes- 
sage being  Own  whispered  or  spoken  through  the  tube,  he  bean  it 
readily,  and  gives  the  necessary  reply.  All  the  tube*  are  inscribed 
with  the  names  of  the  department  to  which  they  belong. 

The  main  portion  of  this  floor  is  occupied  by  the  '  boarding-shop,'  a 
technical  name  for  the  shop  wherein  all  the  operations  are  conducted 
for  binding  books  in  cloth  boards,  the  most  prevalent  style  at  the  pre- 
sent day.  In  one  part  of  this  room  females  are  engaged  in  folding  the 
sheets,  gathering  them  into  groups,  sewing  them  into  the  form  of  a 
book,  &c. ;  while  in  other  parts  are  men  pursuing  the  subsequent 
operations  of  glueing,  pasting,  cutting,  hammering,  pressing,  Ac,  by 
which  the  book  is  brought  to  a  finished  state.  This  is  a  very  busy 
scene,  and  one  presenting  much  variety,  from  the  distinct  nature  of  die 
processes  carried  on.  In  many  branches  or  manufacture  it  is  found 
convenient  to  locate  the  workmen  according  to  the  kind  of  labour  re- 
quired ;  but  in  bookbinding  on  a  large  scale  it  is  found  desirable  to 
classify  with  respect  rather  to  the  style  in  which  the  book  is  to  be 
bound,  than  to  the  nature  of  each  individual  process.  Hence  nearly 
all  the  workpeople  required  for  binding  an  extensive  order  of  books 
in  boards  are  here  congregated  on  one  floor.  The  folding-tables  for 
the  folders,  the  sewing-frames  for  the  sewers,  and  the  various  benches 
and  presses  for  the  workmen,  are  the  scenes  of  many  remarkable 
and  ingenious  processes,  of  which  we  shall  speak  more  hereafter. 

The  next  range  (which,  if  we  reckon  the  basement  as  the  commence- 
ment, must  be  called  the  third)  exhibits  another  example  of  the  classi- 
fication just  alluded  to.  This  is  called  the  '  roan-shop,'  or  the  'sheep- 
shop,'  in  allusion  to  the  preparation  of  those  books  which  are  covered 
with  roan  or  sheep-leather.  Most  readers  are  perhaps  aware  that  books 
bound  in  'sheep  '  are  less  expensive  than  those  bound  in  '  calf;'  the 
leather  itself  is  less  costly,  and  the  general  style  of  workmanship  leu 
elegant.  Hence  workmen  who  are  accustomed  to  one  sort  of  binding 
are  generally  employed  upon  that  kind;  and  hence  the  preparation  of 
roan-bound  books  in  a  workshop  different  both  from  that  above  de- 
scribed, and  from  that  devoted  to  more  elegant  work.  This  range  is, 
however,  not  strictly  confined  to  roan-bound  books,  since '  school-books,' 
whether  bound  in  cloth  or  in  leather,  are  prepared  here.  The  large 
room  exhibits  nearly  similar  features  to  that  below-atairs :  females,  in 
one  department,  are  forwarding  the  earlier  operations ;  and  men,  in 
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mother  department!  are  finishing  die  volumes.    Our  frontispicoc  re- 
presents the  appearance  of  this  room. 

i  Another  room  on  the  tame  range,  known  in  the  factory  aa  the  •  Pin- 
nook'  room,  affords  ns  a  curious  insight  into  the  amount  of  sale  which 
popular  works  sometimes  command.  This  room  is  appropriated  msinjy 
to  the  sewing  and  covering  of  the  little  ninepenny  hooks  called  •Pin- 
nock's  Catechisms.'  Of  these  small  productions  the  sale  is  so  large 
and  so  uninterrupted,  that  the  processes  of  sewing  and  covering  them 
proceed  continuously.  The  numhers  sold  must  he  enormous;  and  in- 
deed a  glance  through  the  operations  of  this  range  of  the  factory  showa 
that  such  school-books  as  are  so  fortunate  as  to  obtain  a  'name'  com- 
mand an  extent  of  sale  scarcely  equalled  by  any  other  kind  of  literacy 
productions,  with  the  exception  of  Bibles  and  Prayers.  *  Goldsmith's 
England,9  '  Hangnail's  Questions,'  *  Carpenter's  Spelling,*  and  other 
school-books,  were  piled  in  such  heaps  and  groups  in  various  stages  of 
preparation  as  to  indicate  pretty  clearly  the  extent  of  the  demand. 
What  improvements  these  books  may  have  received  from  time  to  time 
as  literary  productions,  or  may  be  susceptible  of  receiving  hereafter, 
is  no  part  of  the  present  subject;  but  exteriorly  they  have  marched 
with  the  march  of  the  times,  and  have  yielded  to  the  bookbinding  re- 
forms of '  embossed-roan '  and  '  cloth-lettered.' 

The  fourth  range  of  the  factory  is  occupied  by  the  '  extra '  work- 
men ;  that  is,  those  who  are  employed  on  the  finer  kinds  of  binding, 
such  as  Bibles  and  Prayers,  gilt-edged  books  generally,  and  books  ex- 
hibiting all  the  costly  and  elaborate  varieties  of  '  Russia,' '  Morocco,' 
and  '  calf '  binding.  One  shop,  called  the  '  extra-forwarding  shop,'  is 
occupied  by  the  folders,  pressers,  sewers,  &C.,.  while  the  '  extra-finish- 
ing shop '  sufficiently  explains  itself. 

In  the  two  upper  floors  of  the  factory  are  numerous  rooms  more  or 
less  subsidiary  to  those  below-stairs.  One  or  two  are '  blocking-shops,' 
for  lettering  and  ornamenting  the  covers  of  books ;  another  is  occupied 
by  the  men  who  make  cloth-cases  for  books ;  in  another  the  edgea  of 
books  are  gilt.  One  is  the  *  leather  warehouse,'  where  all  the  various 
kinds  of  leather  are  kept,  as  procured  from  the  leather-dresser,  and 
cut  to  the  required  sizes.  Another  is  the  '  Annual '  shop,  in  which  the 
Annuals  are  bound  at  the  particular  period  of  the  year  when  they  are 
wanted.  One  of  the  rooms  is  termed  the  '  caoutchouc- shop,'  as  being 
devoted  principally  to  those  workmen  who  produce  the  caoutchouc  or 
Indian-rubber  binding;  and  there  are  a  few  others  which  are  used 
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or  not,  according  as  the  amount  of  business  fluctuates  at  different 
seasons. 

Among  several  indications  of  a  well-arranged  factory,  we  noticed 
one  which  is  always  pleasing  wherever  observed.  Many  of  the  su- 
perintendents and  workpeople  appear  to  have  been  old  standards,  to 
have  grown  old  with  the  growth  of  the  factory,  and  to  have  shared 
with  the  proprietors  the  progress  and  fluctuation  to  which  all  manu- 
factures are  subject.  This  is  a  feature  which  we  have  more  than  once 
had  occasion  to  notice  in  reference  to  large  factories,  and  is  one  of 
considerable  importance  to  the  well-being  of  both  the  employers  and 
the  employed. 

Having  thus  glanced  at  what  we  may  term  the  factory-economy  of 
the  establishment,  let  us  next  endeavour  to  follow  the  routine  of  pro- 
cesses, so  far  as  to  acquire  some  idea  how  a  book  is  built  up  after 
it  leaves  the  hands  of  the  printer.  We  shall  for  this  purpose  classify 
the  various  operations  in  three  groups,  according  as  they  relate — 1st, 
to  making-up  a  book ;  2nd,  to  covering  a  book ;  and  3rd,  to  decorating 
a  book.  A  bookbinder  would  probably  object  to  this  mode  of  classifi- 
cation ;  but  we  think  it  will  meet  the  wants  of  the  reader  better  than 
a  more  technical  mode  of  arrangement. 

1st  Making-up  a  book.  It  must  be  obvious  to  all  who  reflect  that 
a  book  is  printed  in  large  sheets,  that  these  sheets  must  be  separately 
folded  and  then  connected  together,  before  they  can  assume  the  form  of 
a  book.  If  we  open,  without  cutting,  a  number  of  the  '  Penny  Ma- 
gazine,' or  of  '  Chambers's  Edinburgh  Journal,'  we  see  that  the  eight 
printed  pages  are  so  arranged  as  to  follow  in  proper  order  when  the 
sheet  is  folded  in  a  certain  manner;  and  if,  as  in  the  'Mirror,'  or 
« Chambers's  Information  for  the  People,'  there  are  sixteen  pages  in  a  . 
number,  the  arrangement  of  these  pages  appears  singularly  confused 
when  the  opened  sheet  is  inspected ;  but  here,  as  in  the  former  case, 
the  pages  are  arranged  solely  with  reference  to  the  order  of  sequence 
when  folded.  Each  sheet  has  at  the  bottom  of  the  first  page  a  letter, 
figure,  or  other  symbol,  called  a  c  signature,'  intended  to  assist  in  ar- 
ranging sheets  properly  in  the  volume. 

The  printer  sends  the  sheets  to  the  binder  (we  are  speaking  of  book- 
binding on  a  large  scale)  in  large  heaps  or  groups,  arranged  in  one  of 
two  forms :  either  many  copies  of  one  sheet,  or  ten  or  twelve  succes- 
sive sheets  of  one  volume,  form  the  group :  in  the  latter  case  the  heap 
is  called  a  gathering,  or  quire  ;  but  we  will  suppose  the  former  to  be 
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the  cue,  at  it  will  enable  us  to  speak  of  the  gatherers.  The  heap  of 
sheets  passes  to  the  hands  of  the  folders,  who  are,  we  believe,  almost 
invariably  females.  Each  folder  sits  before  a  flat  table  or  bench,  on 
which  she  spreads  out  the  sheets  in  succession.  In  her  right  hand  she 
holds  a  small  ivory  or  bone  folding-knife,  with  which  Ae  flattens  the 
foldings  of  the  sheet.  Every  successive  sheet  of  the  group  is  folded 
in  precisely  the  same  way  as  that  which  preceded  it,  so  that  no  parti- 
cular skill  is  required  in  adapting  the  various  sheets  one  to  another ; 
but  the  folding  is  nevertheless  a  process  requiring  much  accuracy, 
especially  in  the  finer  kinds  of  binding,  as  the  sheet  is  folded  so  as  to 
make  the  top  and  bottom  lines  of  the  print  range,  without  reference  to 
the  edge  of  the  paper.  The  sheet  is  placed  with  the  signature  towards 
the  left  hand  of  the  folder,  on  the  under  surface;  and  the  foldings  are 
more  or  less  numerous  according  as  the  book  is  folio,  quarto,  octavo, 
l2mo,  16rao,  18mo,  24mo,  32mo,  Ac— terms  which  relate  to  the 
number  of  printed  pages  in  one  sheet. 

Supposing  a  group  of  signature  A  to  be  thus  folded,  another  of 
signature  B,  and  others,  to  the  extent  required  for  the  volume,  these 
will  have  to  be  *  gathered '  into  volumes  at  the  next  process.  This 
gathering  is  simply  breaking  up  the  groups  hitherto  existing,  and 
re-arranging  the  same  sheets  in  the  order  necessary  for  the  volume. 
Instead,  for  instance,  of  having  twenty  copies  of  one  sheet,  such  as  that 
with  the  signature  A,  one  of  A  is  taken,  then  one  of  B,  then  one  of  C, 
and  so  on,  until  there  are  as  many  groups  as  volumes,  and  each  group 
containing  the  sheets  for  one  volume.  This  '  gathering '  is  in  most 
cases  done  by  the  printer  before  the  sheets  pass  into  the  hands  of  the 
bookbinder. 

The  *  collator '  now  takes  the  group  of  sheets  in  hand  and  examines 
them  to  see  that  they  occur  in  proper  order,  that  no  duplicates  occur, 
that  no  sheet  is  wanting,  that  the  folding  is  correct,  &c.  This  is  a  pro- 
cess in  which  much  expertness  is  shown.  The  group  is  bent  at  one 
corner,  and  the  sheets  allowed  to  spring  back  successively,  leaving  to 
the  eye  just  sufficient  time  to  catch  the  signature  at  the  bottom  of  the 
first  page  of  each.  If  these  signatures  occur  regularly,  according  to 
the  letters  A,  B,  C,  &c,  or  the  figures  1,  2,  3,  &c,  or  any  prescribed 
combination  of  both,  then  the  arrangement  is  correct ;  if  not,  any  error 
is  immediately  adjusted. 

When  the  book  of  loose  sheets  has  been  thus  made  up,  the  sheets 
are  either  at  once  sewed,  or  arc  previously  beaten  or  pressed,  accord- 
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ing  as  the  work  is  to  be  *  in  boards '  or  '  bound.'  It  is  well  known 
that  a  bound  book  is  more  dense  and  compact  than  one  in  boards,  and 
this  difference  is  mainly  due  to  the  process  immediately  preceding 
the  sewing.  Until  recent  times  the  sheets  were  separated  into  small 
groups,  called  *  sections *  or  '  beatings,'  and  beaten  with  a  heavy  ham- 
mer till  greatly  compressed ;  but  modern  invention  has  marked  out 
a  much  more  effective  mode  of  proceeding.  The  rolling-press  is 
a  machine  in  which  two  rollers,  worked  by  hand,  are  made  to  rotate 
nearly  in  contact;  a  man  places  a  small  number  of  folded  sheets 
between  two  tin-plates,  and  passes  them  between  the  rollers,  on  the 
other  side  of  which  they  are  received  by  a  boy,  who  places  the  pressed 
sheets  in  heaps,  and  returns  the  tin-plates  to  the  nam*  Independent 
of  the  saving  of  time  and  of  muscular  exertion,  the  rolling-press  is 
found  to  be  more  efficacious  than  the  hammer  in  producing  less  '  set- 
off,' or  transference  of  ink  from  one  page  to  another. 

The  sheets  are  placed  for  a  short  time  in  a  standing-press,  and  are 
then  again  collated,  to  see  that  no  disarrangement  has  occurred ;  any 
plates,  too,  which  maybe  interspersed  among  the  text,  are  now  inserted. 
The  sewer  next  sews  the  sheets  to  strings  or  bands  at  the  back ;  but  if 
the  strings  are  to  be  rendered  invisible,  a  mam  mark  is  made  for  the 
reception  of  each.  The  group  of  sheets  is  fixed  tightly  in  a  press, 
with  the  back  edges  uppermost,  and  a  few  shallow  cuts  are  made  with 
a  saw,  at  right  angles  to  the  length  of  the  book. 

A  sewing-press  consists  of  a  flat  bed  or  board,  from  which  rise  two 
end-bars,  connected  at  the  top  by  a  cross-bar.  Three  or  more  strings, 
according  to  the  size  of  the  book,  are  fastened  by  loops  to  the  cross- 
bar, and  are  tightened  down  by  a  simple  contrivance  at  the  lower  end. 
The  sewer,  seated  somewhat  obliquely  in  front  of  this  machine,  with 
her  left  arm  passing  round  the  left  vertical  bar  (as  seen  in  Fig.  2)> 
proceeds  to  sew  the  various  sheets  to  the  bands,  her  left  hand  being 
behind  the  strings,  and  her  right  hand  before.  Each  successive  sheet 
is  laid  flat  on  the  bed  of  the  sewing-press,  with  the  back  edge  in  con- 
tact with  the  strings,  then  opened  in  the  middle,  and  fastened  to  the 
strings  by  passing  a  threaded  needle  backwards  and  forwards  through 
the  central  fold  of  the  sheet;  each  thread,  after  passing  from  the  inside 
to  the  out,  being  made  to  loop  or  twist  round  one  of  the  strings  before 
entering  the  sheet  again.  As  soon  as  one  sheet  is  fastened  to  all  the 
strings,  another  is  laid  down  on  it,  and  fastened  in  a  similar  manner. 
A  curious  kind  of  stitch,  called  a  *  kettle-stitch,'  is  made  near  the  top 
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and  bottom  of  the  hook,  as  a  means  of  allowing  the  thread  to  pass  on 
from  one  sheet  to  another.  Non -professional  renders  may  be  sorely 
puzzled  to  know  what  '  kettle-stitch '  means ;  but  we  can  only  say 
that  it  is  supposed  by  sonic  to  be  a  corruption  of  '  catch  *  or  '  ketch  * 
etitch,  while  others  refer  it  to  '  chain  '  stitch.  Those  who  would  at- 
tempt to  trace  the  etymology  of  technical  terms  and  phrases  would 


n  find  themselves 
The  operation  of 

tions  of  the  process  o 

style  of  binding.     Th 

may  amount  to  eight 

of  parchment  are  sometimes  used. 

through  eight  thicknesses  of  paper. 


f  mystery,  both  wide  and  deep, 
ring  is  conducted  with  great  rapidity,  since  a 
;hree  thousand  sheets  a  day.  Many  modifies- 
ir,  according  to  the  size  of  the  book  and  the 
the  number  of  strings  may  be  only  three,  or 
ten ;  or  instead  of  strings,  strips  of  vellum  or 
some  cases  the  needle  passes 
others  six,  in   others   four,  in 


others  two, — according  to  the  size  of  the  sheet,  the  number  of  pages  in 
it,  and  the  mode  in  which  the  pages  arc  arranged.  It  is  a  fortunate  cir- 
cumstance, considering  the  very  limited  number  of  employments  for 
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females  in  this  country,  that  there  are  several  departments  of  book- 
binding within  the  scope  of  their  .ability.  The  greater  part  of  that 
which  has  hitherto  engaged  our  attention  is  intrusted  to  females ;  and  in 
a  large  bookbinding  establishment  employment  is  thus  afforded  to  a 
considerable  number.  This  firm,  for  instance,  in  a  busy  season,  give 
employment  to  about  two  hundred  females,  whose  weekly  earnings 
average  from  ten  to  eighteen  shillings ;  and  where  a  supervision,  at 
once  kind  and  judicious,  is  observed  by  the  principals,  an  honourable 
subsistence  is  thus  afforded  for  those  who  might  have  no  other  resources] 
to  fly  to. 

While  speaking  of  making-up  a  book,  we  must  remark  that 
caoutchouc  or  India-rubber  binding  requires  no  sewing.  The  sheet 
is  cut  into  separate  leaves,  and  these  leaves  are  retained  solely  by  a 
cement  of  caoutchouc  applied  to  their  hinder  edges.  The  leaves  are 
allowed  to  assume  a  round  contour  at  the  back-edge  by  placing  them 
in  a  kind  of  mould  or  gauge,  shaped  for  the  purpose ;  they  are  then 
rasped,  to  give  a  slight  roughness  for  retaining  the  caoutchouc  after- 
wards applied.  A  flexibility  is  produced  by  this  kind  of  binding, 
greater  than  can  be  presented  by  a  sewed  book ;  while  at  the  same 
time  the  caoutchouc  cement  is  so  retentive  as  to  bind  every  single  leaf 
firmly.  This  new  mode  of  binding  was  introduced  a  few  years  ago, 
and  is  valuable  for  many  kinds  of  volumes. 

2nd.  Covering  a  Book.SVe  have  now  made  up  the  sheets  into 
the  form  of  a  book,  and  have  connected  them  together.  Whether  the 
volume  is  in  elegant '  calf-extra,'  or  c  Russia-extra,'  or  whether  it  is  a 
roan-bound  school-book,  or  a  '  boarded '  book,  the  sheets  are  brought 
together  in  some  such  mode  as  we  have  attempted  to  describe  above. 
Here  then  we  shall  commence  the  second  of  the  three  sections  into 
which  we  have  thought  it  proper  to  classify  the  operations.  The 
•  cover '  of  a  book,  in  bookbinders'  phraseology,  is  the  piece  of  leather 
or  of  cloth  which  envelopes  the  millboard ;  but  the  reader  of  a  book, 
when  he  speaks  of  its  cover,  gives  the  term  a  much  more  extensive 
application.  We  must  therefore  at  once  explain  that  the  leather  or 
cloth  is  called  technically  the  cover,  the  stiffening  substance  within  is 
the  board,  and  both  taken  collectively  the  caie. 

When  the  book  is  taken  from  the  sewing-press,  an  inch  or  two  of 
each  string  is  left  hanging  to  it :  these  are  afterwards  either  scraped 
so  thin  as  to  be  but  little  conspicuous,  or  are  employed  for  fastening 
the  book  to  its  case.     The  back  of  the  book — that  is,  the  assembled 
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back-edges  of  all  the  eheeU— is  glued,  to  increase  the  bond  bj  which 
they  are  held  together.  When  the  book  has  gone  through  one  or  two 
other  minor  processes,  that  one  succeeds  which  is  perhaps  as  remark 
able  as  anything  displayed  in  bookbinding;  viz.  rounding  the  back  and 
hollowing  the  front  Most  persons  can  understand  the  production  of 
a  square  back  and  edge  to  a  book  ;  but  the  graceful  convexity  of  the 
one  and  concavity  of  the  other,  in  most  books  bound  in  the  modern 
style,  are  as  curious  in  the  mode  of  production  as  they  are  pleasing  in 
appearance.  In  the  process  of  'backing,'  by  which  this  effect  is  pro- 
duced, the  book  is  laid  on  a  bench,  held  or  pressed  by  the  left  hand  of 
the  workman,  as  shown  in  Fig.  3,  and  hammered  near  the  back  edge, 


with  such  a  peculiar  movement  of  tlie  left  hand  as  causes  the  back  to 

become  rounded  while  the  hammering  proceeds.  The  effect  is  so 
instantaneous  that  a  looker-on  scarcely  knows  how  or  when  it  is  pro- 
duced. The  slate  of  (he  back  is  such  as  to  enable  the  sheets  to  yield 
to  the  rounding  action  of  the  hammer,  being  coated  with  glue  not  yet 
dried ;  and  the  subsequent  drying  of  the  glue  retains  the  sheets  per- 
manently in  the  position  which  they  thus  acquire. 
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It  may  perhaps  have  occurred  to  many  a  reader,  that  as  the  board 
of  a  book  is  frequently  of  considerable  thickness,  it  is  likely  to  project 
beyond  the  back  and  to  form  a  stiff  and  inconvenient  hinge.  This  is 
prevented  by  a  very  simple  contrivance,  adopted  at  the  time  when  the 
book  is  '  backed.'  It  is  placed  between  two  pieces  of  plank  called 
'  backing-boards,'  the  hinder  edges  of  which  are  placed  precisely  where 
the  two  hinges  of  the  book  are  to  come.  The  book,  with  the  boards 
thus  placed,  is  then  squeezed  tightly  in  a  press,  with  the  back  edge 
uppermost;  and  the  back  being  thus  again  hammered  in  a  round  form,  a 
portion  of  edge  projects  over  the  boards,  so  as  to  form  a  kind  of  groove 
into  which  the  millboard  may  afterwards  conveniently  be  adjusted. 

The  reader  will  bear  in  mind  that  the  edges  of  the  book  are  all  this 
time  rough  and  uneven ;  but  the  time  has  now  come  when  these  edges 
must  be  brought  to  the  level  and  smooth  surface  which  adds  so  much 
to  the  beauty  of  a  book.  There  are  a  few  minor  processes  carried  on 
about  this  time ;  but  the  plan  of  our  article  requires  that  we  should 
notice  only  those  of  more  prominent  importance.  In  former  times  the 
edges  were  cut  in  a  most  clumsy  and  rude  manner  by  means  of  shears, 
one  blade  being  fixed  to  a  bench,  and  the  other  being  moved  by  the 
right  hand  of  the  workman,  while  his  left  hand  held  the  book  : 
thus  the  leaves  were  cut  a  few  at  a  time.  The  cutting  of  the  edges 
was  partly  effected  by  this  method,  and  partly  by  drawing  the  edge  of 
a  sharp  knife  along  the  leaves,  guided  by  the  edge  of  a  board.     The 

*  cutting-press '  of  the  present  day  is,  however,  a  much  more  effective 
arrangement.  The  book,  after  being  properly  adjusted  between  two 
boards,  is  screwed  in  a  press,  with  one  of  the  ends  projecting  a  little 
above  the  level  of  the  bench.  The  ends  of  all  the  leaves  are  then 
cut  off  while  in  this  position,  by  means  of  an  instrument  called  a 

*  plough,'  the  cutting  edge  of  which,  in  its  mode  of  action,  is  midway 
between  that  of  a  pointed  knife  and  a  plane-iron.  The  edges  are  all 
cut  to  a  perfect  level ;  and  the  book  being  reversed,  the  other  end  is 
similarly  treated.  But  by  far  the  most  remarkable  part  of  the  process 
is  that  by  which  the  concave  front  edge  is  brought  to  such  a  regular 
curve.  Most  persons  who  have  thought  of  the  matter  at  all  may  have 
conceived  that  this  concavity  is  produced  by  scooping  out  a  portion 
with  a  gouge ;  and  indeed  the  circumstance  of  the  concavity  of  the 
front  edge  being  just  the  same  in  degree  as  the  convexity  of  the 
back  has  given  rise  to  many  sage  conjectures  wholly  wide  of  the  truth. 
The  glue  with  which  the  back  of  the  book  had  previously  been  coated 
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if  so  far  softened  as  to  suffer  the  bands  and  the  back  edges  of  the 
sheets  to  yield  to  pressure;  and  this  is  followed  by  an  operation 
which  makes  a  stranger  fear  that  the  round  of  the  back  is  destroyed 
for  ever.  The  workman  takes  the  book  in  his  hand,  front  edge 
uppermost,  and  strikes  the  back  forcibly  against  the  bench;  thus 
transforming  the  round  back  into  a  square  back.  Then,  using  some 
contrivances  to  keep  the'  sheets  in  this  position,  he  fixes  the  book 
in  the  cutting-press,  and  cuts  the  front  edge  in  precisely  the  same 
way  as  the  top  and  bottom;  thus  making  all  the  edges  perfectly 
square,  and  all  the  leaves  perfectly  equal  in  size.  The  most  re- 
markable part  of  the  operation  then  succeeds;  for  immediately  on 
removing  the  temporary  fastenings  from  the  book,  the  whole  of  the 
leaves  spring  back  to  their  former  position,  that  is,  convex  at  the 
back  edge;  and  the  slightest  consideration  of  the  nature  of  curva- 
ture will  make  it  manifest  that,  as  all  the  leaves  are  made  perfectly 
equal  in  the  cutting-press,  a  convexity  at  one  edge  must  be  accom- 
panied by  an  equal  concavity  at  the  other.  Hence  is  produced  the 
hollow  or  ft  gutter '  of  the  front  edge. 

In  this,  as  in  other  parts  of  bookbinding,  the  process  is  modified  to 
suit  different  circumstances.  Books  in  boards  are  either  not  cut  at 
all  at  the  edges,  or  are  only  partially  cut ;  while  bound  books  are 
carefully  cut  at  top,  bottom,  and  front  edges. 

We  next  turn  our  attention  to  the  boards,  which  are  permanently 
attached  to  the  book  in  different  stages  of  its  progress  towards  com- 
pletion, according  to  the  nature  of  the  binding.  Millboard,  the  stiff 
substance  of  which  the  sides  of  books  are  formed,  is  a  thick  paste- 
board composed  of  many  parallel  layers,  glued  or  pasted  together, 
and  pressed  in  a  mill  to  make  them  dense  and  smooth.  The  sheets 
are  of  various  sizes  and  thicknesses,  according  to  the  size  of  the  book 
for  which  they  are  required;  and  the  bookbinder  sometimes  glues 
two  together,  to  produce  a  board  of  double  thickness.  From  the  large 
sheets  the  smaller  pieces  are  cut  to  form  the  sides  of  the  books.  In 
the  first  place,  a  pattern-piece,  or  size-pattern,  is  prepared,  having  the 
exact  size  and  form  of  the  boards  to  be  cut  The  cutting-machine  is 
then  adjusted  to  these  dimensions,  by  causing  an  edged  instrument, 
analogous  to  a  scissor-blade,  to  work  at  a  certain  distance  from  a 
groove  or  raised  ledge,  against  which  the  edge  of  the  board  is  placed. 
The  actual  cutting  is  effected,  as  here  represented,  on  the  same  prin- 
ciple as  by  a  pair  of  shears ;  but  the  arrangement  of  the  machine 


A  DAY  AT  A  BOOKBINDERS. 


Horn) -cult)  tig  Mich  inc.— V\g  4. 

enables  the  pieces  to  be  cut  with  perfect  accuracy,  both  as  to  size  and 
to  rectangular  form. 

The  boards  are  cut  by  the  same  machine,  whatever  may  be  *the 
department  of  the  factory  where  they  are  to  be  used ;  but  the  period 
of  adjusting  them  to  the  book  depends  on  circumstances  which  we 
may  now  explain.  If  a  book  is  put  into  '  cloth  boards,'  or  is  '  bound 
in  cloth,'  the  cloth  cover  is  attached  to  the  boards  before  the  latter  are 
attached  to  the  book ;  but  if  the  book  is  '  bound '  or  '  half-bound  '  in 
leather,  the  boards  are  first  attached  to  the  book  by  means  of  the 
strings,  and  the  leather  cover  is  pasted  on  afterwards.  In  the  one 
instance  the  cloth  is  cut  from  the  rolls  to  the  required  size  in  the 
cloth- warehouse,  and  handed  over  to  the  ■  cloth-case  maker;'  in  the 
other,  the  leather  is  cut  from  the  skins  in  the  leather- warehouse,  and 
consigned  either  to  the  binders  or  to  the  embossers. 

A  boarded  book  is  attached  to  its  covers  almost  entirely  by  the 
boards  being  pasted  to  the  blank  leaves,  or  '  end-papers,'  placed  by  the 
binder  at  the  beginning  and  end  of  the  book.  The  '  cloth  case '  is 
first  prepared  by  pasting  the  cloth  upon  the  boards,  placed  sufficiently 
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wide  apart  to  allow  for  the  thickness  of  the  book ;  and  the  case,  thus 
made,  is  attached  to  the  book  by  the  back  of  the  book  being  covered 
with  stout  linen  and  afterwards  fastened  to  the  case :  the  end-papers 
are  then  glued  to  the  boards. 

In  a  bound  book,  however,  the  process  is  different,  and  more  care- 
fully conducted.  The  boards  being  adjusted  to  the  proper  sizes,  the 
back  of  the  book  rounded,  the  edges  cut,  holes  made  through  the 
boards  opposite  to  the  strings,  and  the  strings  of  the  proper  length, 
*  the  boards  are  fastened  to  the  book  by  passing  the  ends  of  the  strings 
through  the  holes  and  pasting  them  down.  The  ( hollowness  '  in  the 
backs  of  some  books  depends  on  a  cause  independent  of  the  fastening 
of  the  bands  or  strings.  If  we  open  a  'hollow-backed '  book,  we  shall 
see  that  the  leather  or  cloth  cover  springs  away  from  the  back  edge  of 
the  sheets;  whereas  other  books  appear  to  have  the  leather  firmly 
attached  thereto.  This  difference  arises  simply  from  the  interposition 
of  a  doubled  layer  of  paper  or  cloth  between  the  leather  and  the  back 
of  the  sheets :  this  layer  helps  to  strengthen  the  book,  and,  at  the 
same  time,  admits  of  the  back  being  made  close  or  hollow,  according  as 
the  two  layers  of  paper  are  or  are  not  made  to  adhere  together.  If  we 
suppose  a  hollow  cylinder  of  paper  to  be  pressed  flat,  and  one  side  pasted 
to  the  back  edge  of  the  sheets,  while  the  leather  cover  is  pasted  to  the 
other  side,  we  shall  have  some  idea  of  the  nature  of  a  *  hollow  back.' 

When  a  book,  attached  to  its  boards  by  means  of  the  bands,  is  ready 
to  receive  the  leather  covering,  the  leather  is  cut  to  the  required  size, 
allowing  about  half  an  inch  all  round  for  paring  and  turning  in.  The 
edge  is  pared  or  cut  away  obliquely  with  a  keen  knife,  to  prevent  the 
unseemly  projection  which  would  otherwise  result.  If  it  is  to  receive 
any  of  those  decorations  which  add  so  much  to  the  external  beauty  of 
a  book,  the  imprinting  of  the  devices  is  done  partly  before  and  partly 
after  the  leather  is  attached  to  the  book,  as  we  shall  explain  farther 
on.  But  the  mode  of  pasting  the  cover  on  the  book  is  the  same  in 
both  cases.  The  leather  is  laid  smooth  with  the  face  downwards,  and 
the  back  surface  well  coated  with  paste.  The  workman  then  takes  the 
book  in  his  hands,  lays  the  back  evenly  in  the  middle  of  the  leather, 
and  draws  and  smooths  and  works  the  latter  until  it  adheres  closely  to 
the  back  and  boards  of  the  book.  This  is  a  process  of  very  great 
nicety ;  for  not  only  must  the  more  obvious  parts  of  the  surface  be 
closely  covered,  but  the  overlapping  edges,  the  turning-in,  the  corners, 
&c,  must  all  be  finished  with  great  exactness,  or  the  book  will  be  at 
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once  spoiled.  It  is  one  of  those  operation*  so  frequent  in  manufac- 
tures, wherein  success  depends  on  a  nicety  of  manipulation,  as  in- 
capable of  being  described  as  of  being  imitated  without  long  practice. 

There  is  one  little  appendage  which  we  may  notice  here,  viz.  the 
head-band.  Every  one  is  familiar  with  the  fact  that  his  Bible  has  a 
little  band  or  edging  of  silk  at  the  top  edge,  where  the  paper  joins  the 
covers.  This  head-band  is  partly  for  service  and  partly  for  appear- 
ance :  it  helps  to  sustain  the  leather  at  the  back  of  the  book  at  the 
same  level  as  the  boards ;  and  it  gives  a  neat  finish  where  slight  im- 
perfections might  be  otherwise  visible.  The  better  kinds  of  head- 
bands are  formed  of  little  strips  of  vellum  or  pasteboard,  with  coloured 
silk  twisted  over  and  around  them  in  the  process  of  fixing  them  to 
the  book ;  while  the  commoner  kinds  consist  of  a  cord  inserted  in  a 
doubled  piece  of  coloured  silk  or  cotton  cloth.  We  may  also  here 
mention  the  'raised  bands'  which  are  sometimes  used  for  ornament  in 
the  better  kinds  of  books :  they  consist  of  little  strips  of  leather  or 
cord  pasted  across  the  back  of  the  book  before  it  is  covered,  and 
afterwards  stamped  and  gilt  so  as  to  contribute  to  the  beauty  of  the 
volume. 

3rd.  Decorating  a  Boot.— We  have  glanced  through  the  more 
prominent  operations  by  which  the  book  is  made  to  assume  its  com- 
pact, convenient,  and  durable  form;  omitting  mention  of  many 
slighter  manipulations  which  would  neither  suit  our  limits  nor  be 
intelligible  to  general  readers.  There  is,  however,  a  wide  difference 
between  a  book  thus  prepared  and  the  same  book  as  given  in  a  finished 
state  from  the  hands  of  the  bookbinder.  The  edges  of  the  leaves  are 
cut;  but  they  are  white,  neither  coloured  nor  gilt:  the  boards  are 
covered  with  cloth  or  with  leather;  but  neither  cloth  nor  leather  is 
embossed  or  stamped,  or  gilt  or  lettered.  As  these  adornments  are 
subsidiary  to  the  formation  of  the  book  itself,  we  have  thought  it 
better  to  group  them  by  themselves,  whether  they  are  done  before  or 
after  the  cover  is  laid  on  the  book. 

First,  then,  for  the  edges.  The  majority  of  cut-edged  books  are 
treated  in  one  of  two  ways—  -sprinkled  or  gilt;  the  first  being  the 
most  general  method  for  bound  books,  and  the  second  for  Bibles, 
Prayer-books,  Annuals,  and  the  higher  class  of  bound  books.  The 
sprinkling  is  a  singular  process,  and  one  which  differs  greatly  from 
the  idea  which  many  may  have  formed  of  the  matter.  The  edges  of 
the  majority  of  bound  books  present  a  speckled  appearance,  arising 
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from  a  coloured  liquid  or  punt  being  kid  irregularly  over  them; 
the  peculiarity  eoneiiti  in  the  mode  of  producing  the  email  spots» 
The  colour  if  laid  on,  not  with  e  brush,  ee  in  painting,  bat  by  the 
following  contrivance;— A  eet  of  book*,  to  be  sprinkled  of  one  colour, 
an  ranged  aide  by  aide  on  a  bench,  in  a  recess  shielded  from  other 
parte  of  the  factory.  A  eolour  is  mixed  up,  of  umber,  Venetian  red, 
or  any  other  cheap  pigment,  with  water  and  paste  or  site;  into  thia 
the  workman  dips  a  large  brush,  and  then  strikes  the  handle  or  root 
of  the  brush  against  a  stick  held  in  the  other  hand  at  a  height  of  two 
or  three  feet  above  the  books :  the  action  is  so  governed  as  to  cause 
a  shower  of  spots  to  611  on  the  edges  of  the  books ;  which  spots  are 
not  so  thickly  congregated  as  to  cover  the  whole  surface,  and  are 
yet  such  as  to  have  an  equable  appearance  when  finished.  The  mode 
of  handling  the  brush  is  obviously  the  point  on  which  the  success  of 
the  process  hinges.  Some  books  have  the  edges  marbled  instead  of 
sprinkled :  this  is  done  in  a  manner  similar  to  that  observed  in  *"*Hng 
miarbled  paper,  and  is  the  work  of  a  separate  class  of  men. 

The  operation  of  gilding  the  edges  of  books  is  one  which  illustrates 
in  a  striking  manner  the  dense  and  compact  form  into  which  the 
leaves  of  a  book  are  brought  by  pressing  and  binding.  The  edge  of 
a  well-bound  Bible  presents  a  fine,  smooth,  glossy,  and  brilliant  sur- 
face, so  equable  and  uniform  as  to  render  the  distinct  leaves  almost 
invisible ;  yet  these  leaves  can  be  parted  as  easily  as  if  their  edges 
were  not  gilt,  and  each  edge  presents  its  fine  and  delicately-marked 
line  of  gold.  Were  not  the  leaves  pressed  together  as  compactly  as 
a  mass  of  wood,  this  effect  could  not  be  produced. 

There  is  in  the  process  of  gilding  edges,  as  well  as  that  of  cutting 
them,  a  necessity  that  the  front  and  back  of  the  book  should  be 
brought  perfectly  square  before  the  operation.  The  leaf-gold  could 
not  be  bent  into  the  curvature  of  the  '  gutter '  if  this  were  not  tempo- 
rarily made  flat :  the  book  is  therefore  brought  to  the  required  form 
(while  the  case  or  cover  is  yet  in  an  unfinished  state),  held  tightly  in 
a  press,  and  the  edges  scraped  smooth  with  a  straight-edged  piece  of 
steel,  to  remove  all  asperities  left  by  the  cutting-plough.  The  edge 
is  then  coated  with  a  liquid  composition  of  red  chalk  and  water;  and, 
while  this  is  setting  or  partially  drying,  the  gilding-tools  are  being 
prepared.  The  leaf-gold  is  blown  out  from  the  book  in  which  it  is 
sold  by  the  goldbeater,  upon  a  cushion  covered  with  leather,  where  it 
is  placed  out  smooth  by  the  aid  of  a  knife.     Each  leaf  is  then  cut  up 
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into  two  or  more  pieces,  according  to  the  size  and  thickness  of  the 
book  whose  edge  is  to  be  gilt.  On  the  work-bench  is  a  cup  con- 
taining white  of  egg  beaten  up  with  water,  a  little  of  which  is  laid, 
by  means  of  a  camel-hair  pencil,  on  the  still  damp  surface  of  chalk 
and  water.  The  gold  is  then  taken  up,  piece  after  piece,  by  a  flat 
camel-hair  brush,  and  laid  on  the  book-edge.  This  is  done  to  all  the 
three  edges  in  succession ;  the  book  being  turned  round  in  the  press 
to  bring  the  successive  edges  uppermost.  After  the  lapse  of  a  very 
few  minutes  the  gold  has  become  sufficiently  dry  and  set  for  polish- 
ing, a  process  which  would  seem  calculated  rather  to  rub  off  every 
atom  of  gold  than  to  polish  it  The  workman  holds  in  his  two 
hands  a  long-handled  burnisher,  at  the  lower  end  of  which  is  fixed 
a  very  smooth  straight-edged  piece  of  hard  stone :  tliis  he  places  on 
the  gilt  surface,  and  with  his  left  elbow  resting  on  the  workbench, 
and  the  handle  of  the  burnisher  resting  on  his  right  shoulder,  he 
rubs  the  gold  with  great  force  at  right  angles  to  the  direction  of  the 
leaves.  No  gold  is  rubbed  off,  but  the  whole  is  brought  to  a  high 
degree  of  polish;  the  compactness  of  the  leaves  being  such  as  to 
allow  no  chalk-colour  or  egg  or  gold  to  penetrate  between  them.  If 
the  burnisher  were  worked  in  the  direction  of  the  leaves,  the  polish 
would  not  be  so  high.  The  boards  of  the  book  are  during  these 
processes  turned  back  as  far  as  possible;  and  when  the  gilding  is 
completed,  paper  is  wrapped  round  the  gilt  edges  to  prevent  the 
gold  from  being  soiled  in  the  subsequent  finishing  of  the  book. 

The  covers  of  books  are  decorated  in  a  greater  variety  of  ways  than 
the  edges.  Roan-bound  school-book)  are  sometimes  '  marbled '  out- 
side; a  process  which  bears  some  resemblance  to  the  sprinkling  of 
the  edges.  A  liquid  ^composition  of  copperas,  potash,  water,  and  any 
common  colouring  substance,  such  as  umber,  is  made.  The  books  are 
opened,  and  hung  over  two  bars,  so  that  the  boards  may  be  nearly 
horizontal,  and  the  leaves  hang  vertically  downwards.  The  liquid 
colour  is  then  dashed  on  somewhat  in  the  way  before  explained,  so 
as  to  cover  the  back  and  sides  of  the  book ;  the  spots  or  splashes 
being  larger  or  smaller,  according  to  the  mode  in  which  the  brush  is 
handled. 

A  mode  of  improving  the  appearance  of  Morocco  leather  for  the 
covers  of  books  is  not  a  little  striking.  Whoever  compares  the  ap- 
pearance of  a  piece  of  Morocco  in  a  slipper  or  a  chair-cover  with  that 
presented  by  a  well-bound  book  will  perceive  that  the  former  has  a 
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series  of  irregular  lines  or  grooves ;  whereas  the  latter  has  a  regular 
•  granulated  appearance.  In  our  notice  of  the  Leather  Manufacture,  we 
explain  how  the  wrinkled  appearance  of  Morocco  leather  is  produced ; 
and  may  here  describe  the  simple  contrivance  whereby  these  same  wrin- 
kles are  removed.  ,1116  leather  is  first  wetted  and  laid  on  a  bench. 
The  workman  fastens  to  the  palm  of  his  right  hand,  by  means  of  a  strap 
passing  over  the  hand,  a  large  flat  piece  of  cork.  Then,  doubling 
one  portion  of  the  leather  over  another,  so  as  to  bring  two  surfaces 
into  contact,  he  gently  rubs  the  upper  fold  of  leather  to  and  fro  with 
the  piece  of  cork ;  varying  the  extent  and  position  of  the  doubling, 
and  the  direction  of  rubbing,  so  as  to  let  every  part  of  the  surface  be 
rubbed  against  some  other  part.  The  effect  is  very  marked ;  for  not 
only  are  all  the  wrinkles  removed,  but  they  are  replaced  by  a  kind  of 
granulated  surface,  consisting  of  a  uniform  series  of  minute  raised 
spots.  "When  the  leather  has  been  allowed  to  dry,  it  retains  this 
texture  permanently,  and  is  then  applied  to  the  covering  of  books. 

The  cotton-cloth  with  which  so  large  a  number  of  new  books  are 
now  covered  has  an  ornamental  character  given  to  it  in  three  different 
ways,  cither  before  or  after  it  is  applied  to  the  boards  of  the  book. 
One  of  these  is  the  imprinting,  all  over  the  cloth,  of  a  small  and  uni- 
form pattern  calculated  to  hide  the  barrenness  and  stiff  uniformity 
of  the  threads  in  the  cloth.  If  the  reader  has  an  opportunity  of  in- 
specting the  backs  of  many  cloth-bound  books,  he  will  see  that  there 
are  a  great  variety  of  patterns  thus  given  to  the  cloth.  The  process 
is  as  follows : — In  the  basement  story  of  the  factory  which  lias  been 
engaging  our  attention,  are  two  machines  for  preparing  the  cloth, 
each  of  which  consists  of  two  cylinders  rotating  in  contact  by  means 
of  the  usual  machinery,  as  represented  in  Fig.  5.  The  cylinders  are  en- 
graved with  the  device  which  is  to  be  impressed  on  the  cloth,  and 
there  are  therefore  as  many  pairs  of  cylinders  as  there  are  devices, 
each  pair  being  fixed  to  the  machine  as  wanted.  By  a  very  ingenious 
contrivance,  a  row  of  small  jets  of  gas  is  carried  through  the  interior 
of  the  lower  cylinder,  by  which  it  becomes  heated  throughout.  Every 
kind  of  stamping  or  embossing  in  leather  or  cloth  is  more  effectively 
performed  when  aided  by  heat,  and  it  is  to  afford  this  heat  that  the 
gas-jets  are  employed.  The  second  machine,  on  the  same  principle, 
is  to  impress  particular  designs,  of  which  a  large  quantity  may  be  re- 
quired. The  piece  of  cotton-cloth,  many  yards  in  length,  is  inserted 
between  the  cylinders  by  its  extreme  end,  and  is  then,  by  the  action 
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of  the  machine,  drawn  regularly  between  them,  receiving  its  impress 
as  it  passes. 

The  embossing-presses  act  on  a  different  principle.  The  device  is 
in  this  case  engraved  on  a  flat  thick  plate  of  steel  or  gun-metal,  which 
ts  stamped  down  upon  the  leather  or  cloth.  We  have  stated  that  there 
arc  three  embossing-presses  situated  in  the  basement  of  the  factory. 
These  are  of  immense  power ;  indeed  one  of  them  exerts  a  pressure 
of  no  less  than  eighty  tons.  The  mode  of  using  is  simply  thus: — The 
cover  or  the  case  for  a  book  is  laid  flat  on  a  tablet  or  bed  heated  with 
gas  from  beneath,  or  else  on  a  counter-die  similar  to  that  by  which 
it  is  to  be  impressed.  The  engraved  plate  (which  is  in  'intaglio,'  like 
a  seal,  but  not  so  deep)  is  fixed  to  the  press  with  its  face  downwards, 
and  by  manual  labour,  exerted  on  very  powerful  levers,  it  is  brought 
down  upon  the  cover  with  such  force  as  to  impart  its  device  to  the 
leather  or  cloth,  the  device  being  of  course  raised,  or  in  relief, 
like  a  '  cameo.'    There  are  some  instances  in  which  the  embossing  is 
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done  to  the  leather  or  cloth  before  and  in  others  after  the  cover  is 
patted  to  the  boards;  but  the  action  of  the  machines  and  the  nature  of 
the  device  are  the  same  in  either  ease.  The  large  embossing-press 
represented  in  Fig.  6,  with  its  powerful  horizontal  wheel,  the  mode 
in  which  it  is  worked,  and  the  ingenious  arrangement  for  heating  the 
lower  bed,  is  perhaps  the  most  note-worthy  machine  in  the  factory. 


When  we  compare  a  cloth-bound  book,  or  the  cheap  embossed-roan 
Bibles  now  so  much  used,  with  an  elegant  morocco  or  Russia-bound 
book,  we  see  that  the  ornamental  devices  are  raised  above  the  common 
surface  in  the  former  case,  and  levelled  below  it  in  the  latter.  Hence 
a  very  different  system  of  working  is  required.  The  name  of  blocking 
is  given  to  the  operation  whereby  the  depressed  device  is  given. 
This  is  either  effected  by  a  number  of  punches  and  other  small  tools 
ufed  by  hand,  or  by  means  of  a  small  block  ing-prcss.  In  the  '  extra- 
finishing'  shop,  a  name  given  to  the  shop  where  the  higher  class  of 
books  receive  their  ornamental  devices,  are  several  tripods,  as  in 
Fig.  7,  which  act  as  gas-stoves.  A  jet  of  gas  is  so  placed  as  to  beat  a 
central  compartment,  into  or  against  which  the  tools  are  placed,  whe- 
ther for  lettering  or  ornamenting,  wherehy  the  blocking,  or  rather 
'  tooling,'    is  effected.     Sometimes  the  depressed  device  is  not  coated 
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with  gold,  in. which  case  it  is  called  'blind-tooling:'  in  others,  gold  ia 
laid  on  the  book,  and  then  stamped  down  with  the  heated  tool.  The 
workman  has  a  vast  number  of  tools,  such  as  rounds,  squares,  points, 
scrolls,  diamonds,  lines,  letters,  fie,  the  combination  of  which,  ac- 
cording to  the  taste  which  he  is  enabled  to  display,  produces  a  pat- 
tern. The  book  is  laid  on  a  bench,  with  its  back  or  sides  uppermost, 
according  to  the  part  under  operation,  and  the  workman  presses  the 
heated  tools  down  on  the  level  surface,  leaving  a  device  which  is  at 
once  depressed  and  polished.  In  large  or  elaborate  devices  he  has  a 
paper  pattern  for  his  guidance. 

When  the  device  is  to  be  a  gilt  one,  the  leather  requires  certain 
preparatory  processes  to  fit  it  to  retain  the  gold.  It  is  coated  first 
with  size,  then  two  or  three  times  with  white  of  egg,  and  lastly  slightly 
touched  with  a  piece  of  oiled  cotton  at  the  time  the  gold  is  laid  on. 
The  gold  is  laid  on  in  slips  of  greater  or  lesser  size  according  to  the 
pattern ;  and  the  heated  tools  are  immediately  impressed  on  it,  whereby 
the  gold  is  made  to  adhere  permanently  to  the  leather.  The  loose 
or  superfluous  gold  is  then  wiped  off  with  a  rag — which  rag,  we 
may  remark,  becomes  an  article  of  no  small  value  in  the  course  of 

All  that  we  have  here  eaid  of  ornamental  devices  applies  equally  to 
the  lettering  of  a  book.  Where,  however,  it  may  be  done  conve- 
niently, the  punches  or  small  devices,  instead  of  being  fixed  in  handles 
and  used  singly,  are  Axed,  by  means  of  glue  and  cloth,  to  a  metallic 
plate,  and  thus  impressed  on  the  book  at  one  blow  by  a  press.  This 
is  then  called  'blocking.'  In  the  'blocking-shop'  are  drawers  and 
boxes  Tilled  with  various  small  devices  in  brass,  which  the  workman 
combines  according  to  his  taste,  and  fixes  to  a  flat  block  or  plate. 
The  plate  is  attached  to  the  upper  bed  of  a  press,  heated  by  means  of 
gas  within ;  and  the  case  of  the  book  being  introduced  beneath,  the 
block  is  let  down  on  it,  and  imprints  the  device,  whether  it  be  gilt  or 
'  blind.'  Where  a  fillet,  or  line,  or  running  sprig  forms  part  of  the 
ornament  on  the  back,  sides,  or  edge  of  a  book,  it  is  frequently  done 
by  a  wheel  or  *  roll '  in  the  manner  presented  in  Fig.  7.  The  edge  or 
periphery  of  the  wheel  has  the  device  in  relief,  and  this,  being  wheeled 
along  carefully  over  the  surface  of  the  book,  leaves  a  corresponding 
depression. 

Such  are  the  principal  modes  by  which  a  book  is  decorated.  We 
have  been  able  merely  to  give  a  type  or  general  representation  of  each, 
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and  must  necessarily  pass  over  minuter  shades  of  operation.  The  costly 
bindings  in  velvet  and  silk,  the  gold  and  silver  clasps  of  expensive 
Bibles,  and  all  the  niceties  which  the  connoisseur  in  bookbinding  re- 
gards with  such  an  admiring  eye,  we  must  pass  over  in  silence. 
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A  hundred  and  twenty  years  ago,  Dr.  Arne,  then  a  stripling,  who, 
like  many  other  striplings,  loved  music  much  better  than  the  study  of 
the  law,  used  to  delight  in  practising  by  stealth  after  the  family  had 
retired  to  rest  He  had  in  his  bed-room  an  old  spinet,  from  which, 
after  muffling  the  strings  to  deaden  the  sound,  he  drew  such  tones  as 
it  could  afford,  and  which  have  been  described  as  "  weak,  wiry  tones, 
between  a  cough  and  a  chirp,  elicited  by  keys  rattling  like  the  dry 
bones  of  a  skeleton." 

If  Arne,  or  any  one  who,  like  Arne,  had  been  accustomed  to  the 
clavichords,  the  virginals,  the  spinets,  and  the  harpsichords  of  past 
ages,  could  see  a  pianoforte  of  modern  times,  how  great  would  be  the 
change  perceived !  All  these  instruments,  together  with  the  psaltery 
or  dulcimer,  act  on  the  same  principle — a  principle  which  marks  a 
separation  between  them  and  the  violin  on  the  one  part,  and  the  lute, 
the  harp,  and  the  guitar,  on  the  other.  This  principle  is  the  striking 
of  a  stretched  cord,  to  produce  from  it  the  tone  due  to  its  length, 
thickness,  and  tension ;  yet,  though  fundamentally  the  same,  how  dif- 
ferent in  effect  are  these  several  instruments  !  The  modes  in  which 
the  principle  is  modified  in  the  several  forms  of  instrument  are 
curious,  and  may  thus  be  briefly  glanced  at.  The  ancient  psaltery 
(nearly  the  same  instrument  as  the  modern  dulcimer  occasionally  seen 
in  our  streets)  was  probably  the  original  whence  all  the  others  have 
emanated ;  and,  according  to  Mr.  Hogarth,  "  consisted  of  a  square  box 
of  small  depth,  over  which  was  placed  a  sounding-board  of  fir,  and  on 
this  sounding-board  were  stretched  a  set  of  strings  of  steel  and  brass, 
tuned  to  the  notes  of  the  scale."  They  were  struck  or  played  upon  by 
two  little  rods  held  in  the  hands  of  the  player.  A  great  change  was 
effected  when  the  little  rods  were  abandoned,  and  mechanism  intro- 
duced whereby  each  string  was  provided  with  a  lever  which  struck  it. 
The  lever  constitutes  the  key  of  such  instruments  as  this,  and,  in  the 
form  of  instrument  called  the  clavichord,  was  provided  at  the  hinder 
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end  with  a  little  brass  wedge  that  struck  the  string  when  the  front  end 
of  the  key  was  pressed  down.  To  improve  the  tone  elicited  from  the 
string  the  brass  wedge  was  superseded  by  a  quill,  and  the  instrument 
then  acquired  the  names  of  the  virginal  and  the  spinet.  As  a  still 
further  improvement,  it  was  proposed  to  have  two  strings  to  every 
note,  so  as  to  increase  the  volume  of  sound :  this  involved  a  considerable 
increase  in  the  complexity  of  the  mechanism,  and  the  improved  in- 
strument, under  the  name  of  the  harpsichord,  was  in  high  repute 
during  the  greater  part  of  the  last  century.  At  length  occurred  the 
happy  thought  of  dispensing  with  the  quills,  and  using  little  wooden 
hammers  covered  with  leather,  as  a  means  of  eliciting  the  tones  of  the 
strings,  a  modification  which  gave  rise  to  the  modern  pianoforte,  so 
named,  probably  (although  rather  clumsily)  from  the  power  of  the 
instrument  in  producing  "  piano  "  and  "  forte,"  or  soft  and  loud  effects. 
It  has  been  said,  in  a  recent  article  in  the  '  Westminster  Review ' — 
"  With  a  little  allowable  flattery  of  the  truth,  the  bookcase,  in  an  in- 
ventory of  the  goods  belonging  to  any  well-ordered  English  house, 
might  be  designated  as  one  of  its  necessary  articles  of  furniture — not 
as  one  of  its  luxuries;  the  place  of  popularity  among  the  latter  being 
claimed  by  the  pianoforte."  Whether  we  rank  it  as  an  article  of  furni- 
ture or  as  a  luxury,  it  is  certain  that  the  use  of  the  pianoforte  has  be- 
come diffused  in  an  extraordinary  degree  in  this  country.  Those  who 
can  carry  their  recollection  back  over  a  period  of  thirty  or  forty  years 
will  remember  the  pianoforte  as  an  instrument  for  the  noble  and  the 
wealthy,  sparingly  seen  in  the  houses  of  the  middle  classes ;  they  will 
remember  the  gradual  steps  by  which  it  has  reached  the  domestic 
firesides  of  the  bulk  of  the  class  just  alluded  to ;  and  they  will  be  pre- 
pared to  expect  that  such  an  extension  in  the  use  must  have  brought 
along  with  it  extensive  plans  of  improvement,  and  equally  extensive 
manufacturing  arrangements  :  yet  there  are  probably  few,  even  of 
those  who  arc  familiar  with  the  use  of  the  pianoforte,  who  are  aware 
of  the  complex  mechanism  of  the  modern  instruments,  or  of  the  gigantic 
scale  on  which  the  manufacture  is  conducted.  On  these  points  we 
shall  endeavour  to  offer  a  few  words  of  information,  which  we  are 
enabled  to  do  by  the  courtesy  of  Messrs.  Broadwood,  the  eminent 
manufacturers.  This  firm,  which  has  existed  in  the  metropolis  for 
more  than  a  century,  is  one  of  those  by  whom  the  pianoforte  has  been 
brought  to  its  present  state  of  perfection.  Like  most  other  products 
of  ingenuity,  this  instrument  is  indebted  to  many  minds  for   its  ad- 
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vancement.  One  improvement  we  owe  to  a  Broadwood,  another  to  an 
Erard,  others  to  the  dementia,  the  Stodarts,  the  Tomkisons,  Ac;  and 
all  have  profited  by  the  labours  of  each. 

Messrs.  Broadwood'a  principal  factory  ia  situated  in  the  Horteferr/ 
Road,  Westminster,  in  the  immediate  vicinity  of  two  other  establish- 
ments noticed  in  this  volume,  vis.,  the  "  London  Marble  Works,"  and 
the  "  Westminster  Gas  Works."  Whoever  might  conjecture  that  a 
pianoforte  factory  was  merely  a  large  workshop  in  the  rear  of  the 
ware-room  in  which  the  finished  instruments  are  sold,  would  be  some- 
what astonished  at  visiting  the  one  to  which  we  allude.  In  the 
Horseferry  Road  are  two  double  gates,  opening  into  courts  or  quad- 
rangles; and  in  Holywell  Street,  three  hundred  feet  southward  of  it, 
are  two  other  gates,  also  opening  immediately  into  the  same  quadrangles ; 
and  the  whole  of  the  intermediate  space,  spreading  to  a  wide  extent 
east  and  west,  is  occupied  by  the  factory.  On  entering  one  of  the 
galea,  we  find  before  us  a  long  open  court,  occupied  principally  by 
piles  and  tiers  and  logs  of  wood,  and  bounded  on  either  side  by  ranges 
of  workshops  extending  three  hundred  feet  in  length.  Advancing 
half-way  along  the  court,  we  find,  on  either  side,  an  archway,  leading 
beneath  the  buildings  to  other  courts  or  open  quadrangles,  one  to  the 
east  and  one  to  the  west  of  that  by  which  we  enter :  these  quadrangles, 
like  the  first,  axe  bounded  on  both  sides  by  long  and  uniform  ranges 
of  workshops.  We  are  then  enabled  to  see  the  extent  and  form  of  the 
factory.  It  consists  of  four  parallel  ranges  of  buildings,  every  range 
lighted  by  windows  on  both  sides,  and  having  in  general  three  tiers  or 
stories  of  workshops  in  height. 

The  four  ranges  are  separated  by  the  three  court-yards,  and  at  the 
ends  are  four  or  five  dwelling-houses  inhabited  by  the  superintendents 
and  foremen  of  the  establishment.  Each  range  is  wide  enough  to 
have  in  moat  parts  two  workshops  in  width  ,*  and  as  most  of  the 
ranges  are  three  stories  in  height,  there  is  an  aggregate  length  [of 
workshop  truly  enormous ;  in  fact  it  considerably  exceeds  half  a  mile 
—an  extent  to  which  there  are  probably  very  few  parallel  instances  in 
the  metropolis. 

In  these  four  ranges  of  buildings  three  or  four  hundred  men  are 
engaged  on  the  various  component  parts  of  pianofortes,  from  the  first 
sawing  of  die  rough  timber,  to  the  polishing  and  regulating  of  the 
finished  instruments.  Besides  these  there  are  many  others  engaged 
in  the  smaller  branches  of  the  manufacture,  who  do  not  work  on  the 
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premises.  In  many  of  the  workshops  the  employment  seems  to  Am 
eye  of  m  stranger  to  differ  but  little  from  common  joiners  or  cabinet 
work;  while  in  others  it  has  evident  relation  to  musical  arrangements. 
These  distinctions  we  may  exemplify  by  taking  a  hasty  glance  through 
all  the  four  ranges  of  buildings. 

The  eastern  range  is  occupied  at  one  end  by  stores  of  mahogany  sod 
other  woods,  piled  up  for  seasoning.  Then  we  come  to  shops  ocem* 
pied  by  'packing-case  makers'  and  *  bottom  makers,'  the  latter  of 
whom  make  the  strong  framing  which  forms  the  bottom  of  a  piano* 
forte.  Above  these  are  workshops  in  which  *  square  case  makera,* 
and  'sounding-board  makers9  or 4  belly-men,'  are  at  work.  To  under* 
stand  these  technical  terms,  it  may  be  well  to  remark  that  modern 
pianofortes  are  divided  into  five  classes,  vix*,  orcmd,  iemi  yrmd, 
cabinet,  cottage,  and  square  (the  distinctive  characters  of  which  we 
shall  explain  farther  on) ;  that  each  workman  generally  confines  hie 
labours  to  one  of  these  kinds ;  and  that  the  *  case '  is  the  hollow  box 
in  which  all  the  mechanism  of  the  instrument  is  contained.  A  '  square- 
case  maker,'  then,  is  the  workman  who  makes  the  hollow  case  for  a 
square  pianoforte.  The  '  sounding-board,'  or  '  belly,'  is  a  thin  plank 
of  fir,  to  which  some  of  the  internal  mechanism  is  fixed ;  and  its  use  is 
to  augment  the  sounds  emitted  by  the  strings :  the  '  belly-man '  is  the 
maker  of  a  *  sounding-board.'  The  upper  floor  of  this  range,  like 
part  of  the  middle  floor,  is  occupied  by  *  square-case  makers.9  At  the 
north  end  of  this  building  are  extensive  open  sheds,  in  which  ma- 
hogany and  lime-tree  logs  and  planks  are  stored  up  for  seasoning  pre- 
vious to  use. 

In  the  open  quadrangle  which  separates  the  east  range  from  that 
which  we  will  call  the  east  central  range,  are  piles  and  stacks  of 
mahogany,  deal,  beech,  sycamore,  and  other  kinds  of  wood  used  in  the 
manufacture,  every  log  and  plank  being  marked  to  denote  the  time 
during  which  it  has  been  exposed  to  the  seasoning  operation  of  the  air, 
and  all  arranged  with  the  utmost  system  and  regularity. 

On  crossing  this  court-yard  to  the  east  central  range  of  buildings, 
we  find  numerous  workshops,  some  of  them  as  much  as  a  hundred  and 
twenty  feet  in  length,  occupied  by  workmen  in  various  departments. 
On  the  ground-floor  are  the  *  cutting-room '  and  the  *  seasoning-room  * 
or  *  hot-room.'  The  former  of  these  is  the  room  in  which  the  principal 
pieces  of  wood  for  a  pianoforte  are  marked  out  and  cut  roughly  into 
shape.     Like  the  ship-builder  and  the  coach-builder,  the  pianoforte- 
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maker  shape*  the  various  pieces  of  wood  by  moulds  or  pattern -pi  ecea, 
tracing  chalk-marks  for  the  guidance  of  the  saw.  The  *  seaeoning- 
rooin  '  is  one  which  exemplifies  the  scrupulous  care  taken  in  the  pre- 
paration of  the  wood  before  its  employment  in  the  manufacture. 
Every  separate  piece,  after  having  been  exposed  to  the  air  for  some 
yean,  is  before  final  use  brought  into  this  room,  and  kept  for  a  long 
time  exposed  to  a  temperature  of  about  one  hundred  degrees  until  the 
fibres  are  brought  to  a  state  of  dryness  as  complete  as  can  be  obtained. 
The  <  seasoning-room '  is  heated  by  hot-water  pipes,  and  it  is  also  pro- 
vided with  a  steaming-tank  for  steaming  planks  which  are  to  be  bent 
to  any  required  curve. 

Another  portion  of  the  lower  floor  of  this  range  is  occupied  by 
'  hammer- makers,'  workmen  employed  in  making  the  minute  and  com- 
plicated mechanism  by  which  the  keys  are  brought  into  connexion 
with  the  strings.  *  Cleaners-off '  and  '  polishers'  occupy  other  portions; 
of  the  floor;  their  employments,  as  the  terms  seem  to  imply,  having 
reference  to  the  instruments  when  in  a  nearly  finished  state.  Adjacent 
to  these  are  rooms  in  which  finished  instruments  are  placed  before 
being  sent  from  the  factory.  The  middle  floor  of  this  range  exhibits 
long  workshops  occupied  by  various  classes  of  workmen,  among  whom 
are  '  grand,'  '  semi-grand,'  '  cabinet,'  and  '  cottage  sounding-board 
makers,*  or  *  belly-men,'  whose  office  we  have  before  alluded  to ;  *  cot- 
tage-case makers,'  and  '  cabinet-case  makers.'  In  continuation  of  the 
same  story  are  shops  for  '  fitters-up '  and  '  top-makers,'  the  former  of 
whom  put  together  the  various  component  parts  made  by  other  work- 
men, while  the  '  top-makers '  fabricate  the  lids  or  covers  of  the  instru- 
ment. On  the  npper  floor  are  repetitions  of  some  of  the  arrangements 
seen  below,  such  as '  case-makers,'  *  belly-men,'  and  '  finishers,'  together 
with  another  class  of  workmen  not  yet  spoken  of — viz.,  the  'key- 
makers.'  Contiguous  to  the  northern  end  of  this  range  is  a  series 
of  sawpits,  in  which  the  logs  are  cut. 

Proceeding  through  an  archway  westward  we  now  come  to  the 
central  court,  occupied,  like  the  eastern  one,  principally  with  piles  and 
logs  of  mahogany.  Open  sheds,  too,  placed  in  various  parts  of  the 
factory,  exhibit  an  enormous  quantity  of  wood,  most  of  which  is  of  a 
fine  and  valuable  character.  The  value  and  importance  of  the  stock 
of  timber  kept  on  hand  in  an  establishment  of  this  kind  rest  on  two 
grounds,  the  beauty  and  excellence  of  the  wood  itself,  and  the  necessity 
for  allowing  every  plank  and  log  to  be  thoroughly  seasoned  before  use- 
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The  log  ties  a  long  time  before  it  to  cut  into  planks;  die  planks 
left  through  another  long  period  before  they  ere  eat  into  shape  for 
nee;  end  the  pieces  thus  cat  ere  again  left  tome  time  to  season:  en 
that  almoet  every  piece  of  wood  employed  in  a  pianoforte  remain*  in 
die  factory  several  yean  before  it  to  finally  need.  This  entails  aa 
enormous  investment  of  capital ;  for  there  to  on  the  premises  a  stock 
of  wood  sufficient  for  two  years'  manufacture,  equivalent  to  about  five 
llrftirTT^  pianofortes* 

•  The  workshops  on  both  sides  of  the  middle  court  exhibit  scenes  of 
busy  industry  similar  to  those  before  noticed.  There  are  *  case  melon* 
and  'belly-men,9 '  fitters-up'  and  '  polishers.'  Besides  these  there  art, 
in  the  east  central  range,  a  'veneer  store-room,9  in  which  valuable 
foncy-woods  are  kept;  shops  for  *  hammer-makers,9  'hammer-rail* 
makers,9  and  'desk-makers.9  At  the  northern  end  of  this  range  is  an 
engine-house,  and  also  a  shed  for  mahogany  logs.  Some  of  the  build* 
tags,  too,  have  flat  leaded  roofs,  on  which  timber  is  placed  for  the 
better  exposure  to  air  and  sun.  Near  the  principal  entrance  to  the 
premises,  and  in  the  same  range,  is  the  store-room  of  the  principal 
foreman,  in  which  all  the  smaller  articles  required  in  the  manufacture 
are  kept  This  room,  and  the  whole  arrangements  connected  with  it, 
are  conducted  on  the  most  scrupulous  system,  an  indispensable  requi- 
site where  several  hundred  workmen  are  to  be  supplied  with  working 
materials. 

On  the  opposite  side  of  the  middle  court  is  the  range  which,  for  the 
sake  of  distinction,  we  will  term  the  west  central  range.  Our  frontis- 
piece presents  a  view  through  part  of  one  of  the  workshops  in  this  range, 
and  will  serve  to  convey  some  idea  of  the  general  appearance  of  these 
extensive  shops.  It  is  one  of  the  '  cabinet  finishing  shops  *  where  the 
cabinet  pianofortes  go  through  some  of  the  later  processes  of  the  ma- 
nufacture :  for  the  sake  of  clearness,  only  one-half  the  length  of  the 
shop  is  shown  in  the  cut. 

The  shop  just  alluded  to  is  on  the  middle  floor  of  the  west  central 
range ;  the  upper  floor  being  occupied  by  '  square-case  makers  *  and 
*  belly-men  ;9  and  the  lower  by  *  regulating  and  tuning  rooms,9  a  *  glue- 
room,9  a  '  rosewood  store,'  and  a  *  veneer-room.'  In  this  latter  room 
we  saw,  among  other  costly  specimens  of  veneer,  some  slabs  or  sheets 
taken  from  a  tree  which  has  had  much  notoriety,  and  which  strikingly 
illustrates  the  value  placed  upon  fine  wood.  Logs  for  veneers  are 
valued  partly  on  account  of  the  beauty  of  the  pattern  or  figure,  and 
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partly  on  account  of  the  size  and  soundness  of  the  veneers  which  may 
be  cut  from  them  ;  and  in  the  instance  here  spoken  of  the  two  qualities 
were  combined  in  an  unprecedented  degree.  It  is  generally  known 
that  Honduras  mahogany  is  not  to  highly  valued  for  cabinet-work  a* 
Spanish  mahogany  ;  it  is  therefore  in  the  pianoforte  manufacture  used 
for  some  of  the  parts  which  are  afterwards  veneered  with  Spanish  ma- 
hogany, rosewood,  or  some  other  kind  of  fancy  wood.  But  in  the 
present  case  a  tree  of  Honduras  mahogany,  imported  about  sixteen 
years  ago,  has  far  exceeded  in  beauty  any  specimen  of  Spanish  wood. 
The  circumstance  was  thus  alluded  to  in  one  of  the  volumes  of  the 
'  Library  of  Entertaining  Knowledge,'  a  few  years  ago :— "  Spanish 
mahogany  is  decidedly  the  most  beautiful :  but  occasionally,  though 
not  very  often,  the  Honduras  wood  is  of  singular  brilliancy ;  and  it  is 
then  eagerly  sought  for,  to  be  employed  in  the  most  expensive  cabinet- 
work. A  short  time  ago  Messrs.  Broadwood,  who  have  long  been 
distinguished  as  makers  of  pianofortes,  gave  the  enormous  sum  of  three 
thousand  pounds  for  three  logs  of  mahogany.  These  logs,  the  produce 
of  one  tree,  were  each  about  fifteen  feet  long,  and  thirty-eight  inches 
wide.  They  were  cut  into  veneers  of  eight  to  an  inch.  The  wood,  of 
which  we  have  seen  a  specimen,  was  peculiarly  beautiful,  capable  of 
receiving  the  highest  polish,  and,  when  polished,  reflecting  the  light 
in  the  most  varied  manner,  like  the  surface  of  a  crystal ;  and  from  the 
wavy  form  of  the  fibres  offering  a  different  figure  in  whatever  direction 
it  was  viewed."*  Theprice,we  have  been  informed,  is  here  erroneously 
stated  at  three  thousand  pounds  i  it  was  about  two  thousand,  averaging 
nearly  five  guineas  per  cubic  foot !  The  figure  of  this  wood  somewhat 
resembles  the  ripple  or  small  waves  of  water  gently  moved  by  the  wind ; 
and  perhaps  from  this  circumstance  it  has  obtained  in  the  factory  the 
name  of  *  ocean-wood.' 

An  archway  under  the  west  central  range  leads  us  to  the  western 
court,  which  will  terminate  our  tour  of  the  premises.  The  workshops 
on  either  side  of  this  court  exhibit,  in  addition  to  some  similar  to  those 
before  noticed,  a  'turner's  shop,'  where  the  legs  for  pianofortes  are 
turned;  a  'stringer's  shop,'  where  the  strings  are  attached  to  some  of 
the  instruments;  and  shops  wherein  are  made  a  number  of  minute 
pieces  of  mechanism  connected  with  the  keys,  such  as  hammers, 
dampers,  &c     This  open  court,  too,  like  the  others,  has  its  stores  of 
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timber ;  and  it  one  end  of  the  west  central  rtnge  it  a  series  of  about 
tan  or  a  doeen  sawpits,  where  the  logs  ere  out  into  pumas. 

It  would  be  no  easy  task,  nor  indeed  would  it  be  imei— ly,  to  de> 
eeribe  the  arrangements  of  the  various  departments  of  workshops.  It 
may  suffice  to  say  that  they  bear  some  resemblance  to  the  abopa  of  a 
cabinet-maker,  in  relation  to  the  material*  and  the  tools  employes! 
The  work-benches,  about  three  hundred  in  number,  are  placed  in 
general  transversely,  with  one  end  toward*  the  windows;  and  on  the 
aide  opposite  to  the  windows  are  the  stores  end  fire-places  lor  waning 
glee,  and  other  operations  in  which  heat  is  required.  Overhead,  in 
nearly  all  the  shops,  are  piles  of  wood  in  various  stages  of  prcpaiatiari 
for  the  use  of  the  workmen,  and  undergoing  the  last  process  of  seesos* 
ing  by  the  warm  temperature  of  the  shops*  A  better  idea  of  the  na- 
ture of  the  several  employments  may  perhaps  be  gathered  by  tracing-, 
in  a  cursory  way,  the  progress  of  a  pianoforte  in  its  several  stages  of 
manufacture. 

Whatever  form  or  value  the  pianoforte  may  have,  it  consists  of  a 
case  containing  stretched  wires,  which  wires  are  struck  by  soft  ham* 
men,  attached  to  the  hindmost  end  of  the  finger-keys.  This  being  the 
general  character  of  the  instrument,  the  various  subdivisions  are  as  fel- 
lows. It  was  stated  in  a  former  paragraph  that  the  harpsichord  was  an 
improvement  on  previous  instruments,  by  having  two  strings  to  every 
note :  this  improvement  has  been  retained  in  the  pianoforte,  together 
with  the  later  one  of  having  soft  hammers  instead  of  quills.  The 
u  tinkling  grandfather  of  the  pianoforte,"  as  the  clavichord  has  been 
called,  had  but  four  or  five  octaves ;  the  harpsichord  five  or  five  and  a 
half;  but  the  pianoforte  has  extended  its  range  to  six  and  a  half.  These 
points  being  remembered,  then,  we  may  state,  1st  That  the  square 
pianoforte  has  the  strings  horizontal,  in  a  rectangular  case,  with  two 
strings  to  each  note,  and  a  compass  varying  from  five  and  a  half  to  six 
and  a  half  octaves.  2nd.  The  cottage  pianoforte  has  its  strings  arranged 
vertically,  reaching  nearly  from  the  ground  to  a  short  distance  above 
the  level  of  the  keys ;  the  case  is  much  shorter  than  in  the  square ; 
there  are  two  strings  to  each  note ;  and  the  compass  is  generally  six 
octaves.  3rd.  The  cabinet  pianoforte  is  much  higher  than  any  other, 
except  the  upright  grand,  a  form  not  now  manufactured;  the  strings, 
two  to  each  note,  are  ranged  vertically,  but,  unlike  those  in  the  cot- 
tage form,  are  elevated  wholly  above  the  level  of  the  keys ;  in  general 
the  compass  is  six  octaves,  but  the  most  finished  instruments  have  a 
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compass  of  six  and  a  half.  4th.  The  grand  pianoforte  is  longer  than 
any  other;  it  is  wider  at  one  end  than  the  other,  and,  unlike  those 
hitherto  mentioned,  has  the  keys  at  one  end ;  the  strings  are  horizontal, 
and  the  chief  feature  whereby  the  instrument  is  distinguished  is,  that 
there  are  three  strings  to  each  note ;  the  compass  is  always  six  octaves 
and  a  half,  and  there  are  thus  upwards  of  two  hundred  and  twenty 
strings.  5th.  The  semi-grand  pianoforte  is,  as  its  name  imports,  a  mo- 
dification of  the  '  grand ;'  it  has  the  strings  horizontal ;  its  case  some- 
what resembles  that  of  the  '  grand,'  but  it  is  shorter,  has  a  compass  of 
only  six  octaves,  and  has  but  two  strings  to  a  note.  These  are  the 
five  forms  of  pianoforte  now  made ;  and  the  manufacture  of  course 
involves  certain  modifications  to  suit  the  various  forms.  As  a  means 
of  showing  the  relative  proportions  in  which  these  several  forms  are 
manufactured,  we  find  that  out  of  the  eighty  or  ninety  thousand  piano- 
fortes which  have  been  made  by  this  firm,  there  have  been,  to  every 
hundred  *  squares,'  twenty-eight  *  grands,'  sixteen  *  cabinets,'  nine  *  cot- 
tage,' and  five  '  upright-grands '  and  *  semi-grands ;'  so  that  the  *  squares ' 
constitute  nearly  two-thirds  of  the  whole  number. 

The  case,  being  a  hollow  box  veneered  on  the  outside,  is  made  in  a 
manner  nearly  similar  to  cabinet-work  generally.  In  the  *  square9 
form  it  is  an  oblong  rectangle ;  in  the  '  cabinet '  it  is  lofty ;  and  in  the 
other  three  forms  it  is  modified  in  various  ways.  The  most  scrupulous 
care  is  taken  in  the  selection  of  wood,  not  only  in  reference  to  its  per- 
fect dryness,  but  to  the  combining  of  two  or  three  sorts  together,  so 
that  each  kind  of  wood  may  render  its  peculiar  properties  in  aid  of  the 
others.  Nearly  all  the  work-benches  at  the  factory  are  provided  with 
a  simple  but  valuable  arrangement  for  pressing  and  keeping  together 
the  pieces  of  glued  wood  while  drying.  At  a  height  of  about  four 
feet  above  the  bench  is  a  horizontal  board  or  false  ceiling ;  and  the 
glued  pieces  being  laid  on  the  bench,  a  number  of  elastic  wooden  rods 
are  placed  nearly  vertical  between  the  false  ceiling  and  the  bench : 
being  longer  than  the  interval  in  which  they  are  to  be  placed,  they 
can  only  be  adjusted  by  a  slight  bending  or  convexity  in  their  length; 
and  this  bending  gives  them  a  very  powerful  pressure  on  the  bench 
beneath,  or  on  the  glued  pieces  placed  on  the  bench.  In  some  instances 
we  saw  thirty  or  forty  of  these  bent  vertical  rods  employed  on  one 
piece  of  wood.  When  the  giueings  are  dry,  a  slight  blow  or  jerk  will 
remove  each  rod. 

Without  attending  to  the  technical  names  applied  to  the  various 
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parti  of  a  pianoforte,  we  shall.  perhapH,  hi*  understood  by  general 
readers  when  we  sjteaV  at  lite  frame-work  of  the  instrument  as  distinct 
from  the  men  outer  cms.  If  wo  open  a  pianoforte,  BspseiaHy  a 
*  grind,'  we  aboil  toe  bon  end  rod*  and  strengtheners  of  various  hjnuh-, 
placed  in  different  directum,  not  only  with  A  view  to  gin  form  sjsjI 
stability  to  the  instrument,  but  to  resist  the  powerful  strain  to  wMsfc 
it  is  exposed  by  the  tension  of  the  strings.  This  tension  is  truly  <ntco> 
ordinary,  end  nqoirot  for  iti  doe  appreciation  a  little  conaidenaieat  «f 
the  pbenomena  of  a  atretehad  string  or  wire.  Let  us  suppose  that  0,  * 
wire  la  wound  round  two  pegs  or  pin*  placed  a  yard  apart,  and  that  Ik 
fa  merely  brought  into  a  straight  line  without  any  attauspt  at  aliatolnwaj, 
it  If  struck  with  a  aoft  hammer  it  will  yield  a  low  sound,  daw  toft 
■mail  number  of  vibrationi  per  second ;  but  if  we  wish  to  elevate  *M 
pitch  of  die  tone,  we  can  do  so  by  increasing  the  tension  or  atiltaiief 
me  wire.  A  tuning-key  being  placed  on  one  of  die  pega  to  whioh  that 
wire  fa  attached,  the  peg  can  be  tamed  round  and  a  portion  of  the 
wire  wound  on  it :  this  necessarily  increases  the  tension  of  the  por- 
tion of  wire  extending  between  the  pegs ;  the  increase  of  tension 
increases  the  rapidity  of  vibration  when  the  wire  ii  struck;  and  thla 
Increased  rapidity  gives  a  more  elevated  pitch  to  the  tone  elicited. 
Now,  in  conformity  with  one  of  the  laws  of  force,  the  wire  pulla 
with  a  power  equal  to  that  by  which  it  has  been  stretched :  it  tends 
to  regain  the  state  which  it  originally  had,  and  by  this  tendency  exorta 
a  powerful  dragging  or  pulling  force  on  the  pins  to  which  its  two  ends 
are  attached,  and  on  the  frame-work  wherein  die  pins  are  inserted. 
This  force  is  exerted  by  every  wire,  according  to  the  tension  given  to 
it ;  and  the  aggregate  force  is  surprisingly  great  It  is  calculated 
that  the  two  hundred  and  twenty-five  strings  or  wires  of  a  grand 
pianoforte  exert  a  strain  of  more  than  twenty  thousand  lbs.  1  This  U 
in  fact  the  force  tending  to  draw  together  the  two  ends  of  the  frame- 
work to  which  the  wires  are  attached.  It  need  hardly  he  observed, 
therefore,  that  the  frame-work  must  be  made  with  great  strength. 
The  various  pieces  of  wood  are  in  many  places  glued  up,  so  that  the 
grain  of  one  component  part  shall  extend  in  one  direction,  and  that  of 
the  other  at  right  angles  to  it ;  different  kinds  of  wood  are  used  in  dif- 
ferent parts;  an  iron  rod  is  placed  here,  an  iron  plate  there;  and  con- 
trivances of  various  kinds  are  introduced  to  give  most  strength  where 
most  strain  will  be  experienced.  The  'action*  of  a  pianoforte  (of 
which  we  shall  presently  speak)  is,  perhaps,  more  complicated  in  a 
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*  cabinet '  than  in  017  other  form ;  bat  the  mechanism  connected  with 
the  strings  is  far  more  complex  in  the  '  gmkL' 

The  mere  attachment  of  each  wire  to  pegs  at  its  two  ends  is  not  suf- 
ficient for  the  adjustment  of  its  tone.  The  whole  length  of  wire  is  not 
allowed  to  vibrate  when  struck,  but  only  a  given  length  of  it  from  one 
end  to  a  pin  inserted  in  a  curved  piece  of  wood.  The  adjustment  of 
these  vibrating  lengths  to  the  different  strings  is  a  matter  of  great 
delicacy,  and  may  perhaps  be  rendered  comprehensible  by  the  few 
following  remarks.  There  are  three  modes  of  producing  an  elevation 
of  pitch  in  a  vibrating  string  :  1st,  by  shortening  the  string;  2nd,  by 
increasing  its  thickness;  or  3rd,  by  increasing  its  tension.  Now  the 
manufacturer  does  not  adopt  any  one  of  these  methods  of  adjusting 
tones,  to  the  exclusion  of  the  others:  he  avails  himself  of  all.  Twelve 
strings  of  the  same  length  and  thickness  might  be  so  different  in  ten- 
sion as  to  yield  the  twelve  semitones  of  an  octave;  twelve  strings  of 
the  same  thickness  and  tension  might  be  of  such  different  lengths  as 
to  yield  the  twelve  semitones;  or,  lastly,  twelve  strings  of  the  same 
length  and  tension  might  be  made  to  produce  these  effects  by  having 
the  thickness  different  But  in  practice  the  tones  produced  by  either 
of  these  methods  wonld  be  very  defective  in  character.  Each  degree 
of  thickness,  of  length,  and  of  tension  produces  its  own  peculiar 
effects  on  the  '  timbre,'  or  quality  of  tone.  If  two  strings  of  the 
same  length  and  thickness  were  so  stretched  as  to  produce  tones  differ- 
ing by  an  octave  in  pitch,  one  would  be  strained  nearly  to  breaking, 
and  the  other  would  produce  a  dull,  weak,  and  smothered  sound.  If, 
while  producing  these  two  notes,  the  strings  differed  only  in  length  or 
in  thickness,  the  qualities  of  tone  would  not  be  so  much  at  variance  as 
in  the  case  just  supposed ;  but  still  the  required  equable  character  of 
tone  would  not  be  produced.  The  plan  adopted,  therefore,  is,  to  let 
the  length,  the  thickness,  and  the  tension  all  vary  together. 

This  explanation  will  enable  us  to  understand  the  reason  for  the  ob- 
served difference  in  the  strings  of  the  pianoforte.  We  perceive  that 
the  strings  for  the  upper  notes  are  not  only  shorter  but  also  thinner 
than  those  for  the  lower ;  and  we  should  find,  though  it  is  not  percep- 
tible to  the  eye,  that  the  tension  is  likewise  different.  The  thick- 
ness, the  length,  and  the  tension,  all  diminish  (but  not  uniformly), 
from  the  lower  to  the  upper  notes;  ienrion  being  here  used  to  express 
the  force  employed  in  stretching  the  string  to  the  required  degree. 
In  a  grand  pianoforte  there  axe  fourteen,  different  thicknesses  of  wire ; 
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the  smaller,  for  the  upper  notes,  being  plain  polkhed  stcet-wire;  tfeel 
the  thicker,  for  the  lower  notes,  being  coated  with  m  vciy  line  cofl  of 
copper-wire. 

In  adjusting  the  strings  there  are  certain  rales  as  to  the  thickness'  of 
wire  selected  for  a  certain  note;  and  the  vibrating  length  of  each 
string  is  regulated  bya  curved  piece  of  wood  called  a 'bridge,'  fixed  to 
the  sounding-board  of  the  instrument  To  make  and  adjust  this  bridge 
is  one  of  the  most  delicate  operations  of  the  'bellyman *  or  'sounding- 
board  maker.9  The  curve  itself  is  regulated  by  a  gauge  to  which  the 
maker  works :  so  is  the  position  which  the  bridge  is  made  to  occupy  in 
the  sounding-board;  and  so  likewise  are  the  order  and  arrangement  of 
the  pins  inserted  in  it  These  pins  are  so  placed  that  the  strings  rest 
against  them,  each  string  being  bent  out  of  its  rectilinear  course  by 
coming  in  contact  with  a  pin.  A  portion  of  the  string  is  thus  effec- 
tively cut  off,  so  far  as  regards  the  vibration;  and  the  manufacturer  is 
thus  enabled,  by  the  adjustment  of  the  pins  in  the  sounding-board,  to 
give  to  the  strings  any  vibrating  length  corresponding  to  the  tones  to 
be  produced.  So  complex  and  important  are  these  arrangements,  that 
the  strings  of  an  improved  grand  pianoforte  require  nearly  one  thou- 
sand iron  pins  or  pegs,  each  one  inserted  in  a  hole  made  with  great 
exactness  to  its  dimensions.  The  workmen  called  '  stringers '  fix  the 
proper  strings  to  the  proper  pins.  The  wire  is  sent  from  the  wire- 
drawer  in  coils  about  five  or  six  inches  in  diameter,  each  coil  contain- 
ing enough  wire  for  several  strings. 

Hitherto  we  have  said  nothing  of  the  mechanism  by  which  the  strings 
are  struck, — by  far  the  most  curious  part  of  a  pianoforte.  This  me- 
chanism obtains  the  general  name  of  the  ( action ;'  and  when  we  hear 
of '  square  action,'  '  grand  action,'  &c,  we  must  understand  these  terms 
to  allude  to  the  particular  mode  in  which  the  percussion  is  effected. 
It  is  perhaps  scarcely  too  much  to  say  that  three-fourths  of  the  improve- 
ments which  the  pianoforte  has  undergone  during  the  present  century 
have  had  relation  to  the  *  action.'  All  the  great  firms  for  which  the  me- 
tropolis is  distinguished  in  this  branch  of  manufacture  have  brought 
forward  some  or  other  improvements  in  this  respect ;  and  their  united 
labours  have  raised  the  instrument  to  such  a  stage  of  perfection,  that- 
like  the  chronometer — there  is  little  more  to  be  wished  for,  unless 
indeed  it  were  possible  to  obtain  the  sustained  tones  of  the  organ. 

The  most  obvious  part  of  the  '  action '  is  the  key-board  and  its  me- 
chanism.    Every  ebony  or  ivory  key  is  a  lever,  which,  when  pressed 
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down  at  the  foremost  end,  rises  at  the  hindmost,  and  this  leverage  is 
the  source  of  all  the  effect*  subsequently  produced.  A  little  exami- 
nation of  these  keys  will  show  that  the  ebony  is  solid,  but  that  the 
ivory  u  merely  a  veneer  or  surface  put  on  a  substratum  of  wood.  The 
white  keys  are  made  of  carefully  prepared  lime-tree  wood,  which  is  cut 
after  the  pieces  of  ivory  are  attached.  Fig.  2  shows  the  appearance 
of  the  key-board  while  being  cut  up  into  keys.     The  pieces  of  ivory 
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are  shaped  and  prepared  by  the  ivory-worker  to  the  exact  size  for 
each  key,  and  are  glued  side  by  side  on  the  surface  of  the  wood. 
The  wood  is  marked  out  by  a  gauge,  and  is  then  cut  up  into  parallel 
pieces  for  the  keys,  by  means  of  a  slight  frame-saw.  A  notch  is  made 
in  the  stem  or  shaft  of  every  white  key,  to  receive  the  ebony  key  and 
its  stem.  When  all  the  keys  are  cut,  a  little  piece  of  mechanism  is 
placed  in  one  particular  part  of  the  length  of  each,  to  form  a  ful- 
crum or  pivot 

To  the  hindmost  part  of  each  key  is  attached  the  mechanism  whereby 
it  is  made  to  act  upon  the  string;  and  this  mechanism,  to  which  the 
name  of  the  *  action '  is  more  particularly  applied,  presents  a  com- 
plexity of  arrangement  that  will  baffle  everything  like  a  popular  de- 
scription. Simple  as  the  *  square '  pianoforte  is  when  compared  with 
the  other  forms,  yet  Fig.  3  will  show  that  the  '  action '  attached  to  each 
key  is  anything  but  simple.  This  cut  represents  a  'square  treble- 
it  2 
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action,*  that  is,  such  a  portion  of  uS«  keys  and  ooumetat  MbkiM 
brfong to dxmt three oetarw  of  the  'treble'  e*  upper  part  of  A* mutr*- 
mmt.  Thi« pice*  of  mechanism  fa  Miptusented  as  viewed  ton  \*~  t\ 
thcmc«tnrrouTah*.poskioBford^JsT«gtfce  Mfcauuthf.  rftta*»- 
tkm.'  It  fa  -en  At  there  we  *  number  of — B  pi— t  |fcwt  at  »*- 
rious  angles,  and  acting  UpOB  OB*  ■ 
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But  this  *  action '  sinks  into  insignificance  when  compared  to  that  of 
a  cabinet  pianoforte  in  its  most  improved  form.  We  know  of  few  con- 
trivances, except  a  watch,  or  a  bobbin-act  machine,  to  rival  tie  latter 
in  intricate  combinations.  One  part  of  the  mechanum  attached  to  each 
key  is  to  cause  the  hammer  to  strike  on  the  string  ;  another  is  to  regu- 
late the  degree  of  strength  or  softness  with  which  the  blow  is  struck ; 
a  third  is  to  prevent  the  rebound  of  the  hammer  after  the  blow  ;  and 
others  are  to  produce  modifications  of  effect  so  minute  that  nothing  bat 
the  moot  refined  skill  in  pianoforte- playing  could  render  them  either 
appreciable  or  necessary.  Indeed  the  advance  of  the  manufacture,  and 
ike  advance  of  the  players  in  skill,  reciprocally  imasaiii  each  other : 
for  while  on  the  one  hand  the  resources  of  the  instrument  were  never 
thoroughly  known  until  a  Liast,  a  Tkelberg,  a  Hera,  or  a  Moachelee 
developed  them ;  so  on  the  other  hand  these  great  players  would  never 
have  been  able  to  produce  the  exquisite  effects  for  which  they  an  so 
celebrated,  unless  the  manufacturers  had  made  important  and  repeated 
advancements  in  the  progress  of  the  instrument  towards  perfection. 
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Fig.  4  illustrates  the  general  appearance  which  tlte  'action'  of 
an  improved  cabinet  pianoforte  presents  before  the  silken  covering 
is  applied.  Yet  this  'action,'  complex  a*  it  appears,  can  give  but 
a  faint  idea  of  the  minute  details  involved  in  the  mechanism.  Nearly 
the  whole  of  the  long  slender  rods,  the  levers,  &c,  here  seen  have 
nothing  to  do  with  the  striking  of  the  strings :  they  relate  merely 
to  the  production  of  some  of  those  delicate  effects,  those  minute 
shades  of  tone,  which  axe  not  sought  for  in   the  average  style  of 
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instruments.  The  mechanism  here  seen  farms  the '  front  action  f  and 
on  this  being  removed,  another  series,  still  more  complex  than  this,  b 
displayed;  and  on  the  removal  of  this  latter,  which  is  the  •  action' pro- 
perly so  called,  we  see  the  strings  themselves,  the  percussion  of  which 
is  the  object  of  all  this  intricate  assemblage 

We  have  thought  that  the  matter  now  under  consideration  coold  not  be 
better  illustrated,  for  general  readers,  than  by  ascertaining  the  number 
of  separate  pieces  concerned  in  this  mechanism.  This  has  been  kindly 
done  for  us  by  one  of  the  superintendents ;  and  we  find  that  in  one  of 
Messrs.  Broadwood's  moat  improved  siz-and-arhalf  octave  pianofortes 
(for  which,  we  believe,  e  patent  has  been  taken  out)  the  mechanism  con* 
nected  with  the  •action'  consists  of  about  three  ihou$and  eight  hundred 
■operate  pieces  of  ivory,  ebony,  cedar,  sycamore,  lime-tree,  mahogany, 
beef-wood,  oak,  pine,  steel,  iron,  brass,  lead,  cloth,  felt,  leather,  and 
vellum.  Every  one  of  these  has  to  be  fashioned  with  the  most  scrupulous 
exactness,  and  as  scrupulous!/  adjusted  to  its  place.  Many  of  the  pieces 
are  not  more  than  a  quarter  of  an  inch  square,  some  even  lees.  The 
qualities  of  all  the  varieties  of  wood  are  closely  studied,  in  order  to 
determine  their  particular  aptitude  for  the  different  parts,  and  it  is  thus 
that  so  many  as  seven  or  eight  kinds  are  used  in  the  *  action '  alone. 
One  kind  is  preferred  because  slender  rods  made  of  it  will  not  warp ; 
another  kind  because  the  grain  is  straight ;  a  third  because  it  is  hard 
and  smooth ;  a  fourth  because  it  is  soft  and  smooth ;  and  so  on.  Some 
of  the  rods  are  as  much  as  three  feet  long,  and  only  a  sixth  or  seventh 
of  an  inch  in  thickness.  To  give  the  technical  terms  applied  to  all 
these  little  pieces  would  be  of  no  use ;  for  after  saying  that  the  key 
acts  on  the  '  grasshopper,'  and  the  (  grasshopper '  on  the  *  under-ham- 
mer,'  and  the  '  under-hammer  '  on  the  '  sticker,'  and  the  '  sticker '  on 
the  *  hammer,'  and  the  *  hammer '  on  the  string,  we  have  done  but  little 
towards  explaining  the  particular  construction  and  action  of  each. 

When  we  say  that  all  these  minute  pieces  are  fashioned  and  adjusted 
by  hand,  it  will  be  readily  conceived  that  an  important  part  of  the  ar- 
rangements of  the  factory  has  reference  to  them.  One  of  the  work- 
shops is  entirely  occupied  by  the  '  key-makers,'  who  prepare  the  lime- 
tree  of  which  the  body  of  the  key  is  made,  glue  on  the  pieces  of  ivory, 
cut  the  keys  to  their  required  widths,  arrange  the  little  pin  or  fulcrum, 
&c.  Other  workmen  make  the  slender  cylindrical  rods  of  pine  or  of 
pencil  cedar.  Some  are  forming  the  *  hammers,'  others  the  *  under- 
hammers,'  the  '  dampers,'  the  '  grasshoppers,'  &c.    An  important  and 
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very  curious  part  of  the  labour  is  the  adjustment  of  the  little  pieces  of 
vellum,  cloth,  felt,  and  leather.  Vellum  is  used  for  the  binges  of  some 
of  the  minute  parts;  the  two  ends  or  edges  of  the  vellum  being  glued 
into  slits  in  the  two  pieces  which  are  to  be  hinged  together ;  and  it 
thus  forms  a  hinge  peculiarly  delicate  in  its  action.  The  little  pieces 
of  cloth  are  used  in  various  wars  for  subduing  the  rattling  sound  which 
pieces  of  mechanism  would  be  apt  to  produce,  and  which  would  in- 
terfere with  the  tones  of  the  instrument.  To  such  a  degree  of  refine- 
ment is  this  carried,  that  small  holes  not  above  a  twelfth  or  fifteenth  of 
an  inch  in  diameter  are  lined  with  cloth  in  order  to  give  a  smoothness 
to  the  motion  of  a  wire  which  passes  through  the  hole.  The  felt  and 
the  leather  are  principally  employed  as  coverings  for  the  hammers 
and  dampers  which  come  in  contact  with  the  wires,  and  which  are  thus 
covered  to  give  mellowness  to  the  tone.  If  a  stretched  wire  be  struck 
by  a  piece  of  wood  or  of  metal,  two  sounds  are  heard — one  due  to 
the  vibration  of  the  wire  itself,  and  the  other  to  the  blow  which  the 
striking  substance  gives :  to  get  rid  of  this  latter  sound  is  the  object 
of  leathering  and  felting  the  hammers.  The  felt  used  for  this  pur- 
pose at  Messrs.  Broadwood's,  and  which  is  a  beautifully  soft  white 
substance  about  a  fourth  or  fifth  of  an  inch  thick,  is  said  to  be  made 
from  the  wool  of  sheep  reared  on  Prince  Esterhazy's  estate  in  Hun- 
gary, the  quality  of  this  wool  having  been  found  admirably  adapted, 
from  its  softness,  for  this  purpose.  This  is  not  the  least  remarkable  of 
the  instances  which  show  how  manufactures,  when  left  to  regulate 
themselves,  set  distance  at  defiance,  and  draw  together  commodities 
from  all  quarters. 

In  speaking  of  the  strings  for  the  various  forms  of  pianoforte  we 
stated  that  the  '  grand '  has  three  strings  to  each  note,  and  that  each 
of  the  other  four  forms  has  two.  The  adjustment  of  all  these  strings 
is  an  important  matter,  and  devolves  upon  the '  regulators '  and  *  tuners.' 
It  will  of  course  be  understood  that  in  such  a  case  the  two  or  three 
strings  belonging  to  one  note  must  be  tuned  in  unison ;  and  to  effect 
this  the  strings  are,  as  may  be  supposed,  of  equal  lengths  and  thick- 
nesses. The  object  then  is  to  bring  them  to  an  equal  degree  of  tension, 
by  which  the  tones  may  be  of  the  same  pitch.  The  persons  employed 
at  this  avocation  are  such  as  are  able,  from  accuracy  of  ear,  to  deter- 
mine musical  intervals  with  much  precision.  In  Fig.  4  the  '  cabinet ' 
pianoforte  is  represented  as  undergoing  the  process  of  tuning.  We 
may  here  remark  that  the  *  regulation '  involves  something  more  than 
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should  net  uaartluatj  to  aevnd  lamg  after  the  keys 
•truck,  eke  discord  may  warp  the  pface  of  harmaey.    Par 
if  the  note  C  were  sounded,  ant  the  nest  Bete  of  fee  place  <*T 
wore  D,  fee  coetiauod  eovndmg  of  fee  C  after  fee  D  her 
would  give  fee  diecordsnt  iiileifal  of  a  eccond, 
tolerate,  except  as  a  foil  to  more  perfect  intervals 
is  provided,  whereby  a  soft  hammer  or  *  damper'  is  made  to  mil  ob 
the  vibrating  string  directly  the  finger  is  removed  from  fee  key,  ami 
this  damping  smothers  the  note  by  stopping  the  vibrations.    As,  how- 
ever, it  is  desirable  in  some  pieces  of  music  to  have  fee  fell  effect  of 
fee  vibrating  strings  after  the  fingers  are  removed  from  fee  keys,  fee 
player  is  enabled,  by  pressing  his  foot  on  a  pedal,  to  remove,  all  fee 
•dampers '  from  the  strings,  with  which  they  do  not  again  oome  in 
contact  until  fee  pedal  is  released.     In  eome  of  the  older  square 
pianofortes  this  adjustment  is  made  by  means  of  a  handle  situated 
near  the  left  hand  of  the  player;  hot  we  believe  feat  in  all  fee  modern 
instruments  a  pedal  affords  the  requisite  leverage.    The  other  kind  of 
pedal,  used  only  in  grand  pianofortes,  is  employed  for  the  purpose  of 
removing  one  out  of  every  three  strings  from  fee  action  of  fee  ham- 
mers.    If  three  strings  were  struck  by  a  hammer  every  time  that 
the  key  belonging  to  that  hammer  is  played  upon,  fee  player  could 
not  obtain  fee  piano  passages  which  add  so  much  to  the  grace  and 
effect  of  music.    There  is,  therefore,  a  provision  for  lessening  fee 
quantity  of  sound — for  such  is  in  reality  the  operation — by  lessening 
the  number  of  strings  struck  by  each  hammer.    This  is  effected  by 
shifting  the  entire  key-board  to  a  small  distance  from  its  usual 
position,  whereby  each  hammer  clears  one  of  the  three  strings,  and 
only  strikes  the  other  two.    The  foot-pedal  effects  mis  shifting  by 
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intermediate  levers,  and  the  player  has  thus  the  whole  arrangement 
within  his  power. 

Among  the  minor  operations  in  the  manufacture  is  the  preparation 
of  fret- work  or  open-cut  boards  for  the  front  of  some  kinds  of  piano- 
fortes. This  is  effected  in  a  very  quick  and  elegant  waj.  The  device 
being  marked  on  the  board  with  chalk,  the  board  is  fixed  vertically  in 
a  kind  of  vice,  and,  as  represented  in  Fig.  5,  is  sawn  by  means  of  an 
extremely  fine  and  thin  saw,  which  follows  all  the  turnings  and 
windings  of  the  chalk-marks,  penetrating  to  every  angle,  however 
acute,  and  severing  the  small  pieces,  the  absence  of  which  constitutes 
the  pattern.  The  other  ornamental  features  we  must  dismiss  without 
any  particular  notice,  as  involving  no  principle  but  that  which  dis- 
tinguishes common  cabinet-work.  We  may,  however,  notice  that  the 
turned  legs  for  the  better  kinds  of  instruments  are  produced  by  a 
beautiful  lathe,  the  action  of  which  is  of  a  highly  scientific  order. 
An  hexagonal  or  octagonal  pattern  is  produced  in  a  circular  leg,  by 
allowing  the  leg  to  remain  stationary,  and  making  the  catting  tool 
revolve  rapidly  at  such  a  distance  from  it  as  to  cut  away  one-sixth  or 
one-eighth  of  the  surface.     The  cutting  tool  has  at  the  same  time  a 
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motion  backward  and  forward  Id  the  direction  of  the  length  of  the  kg.' 
The  principle  of  action  very  much  resembles  that  of  tits  wliiwil  uniting 
engine  in  the  clock-factory. 

When  die  various  component  parte  of  the  pianofortes  are  put 
together,  the  tones  regulated  to  something  like  accuracy,  the  exterior 
adorned  with  polishing,  carved  ornaments,  Ac,  and  all  rendered  nearly 
complete,  they  are  conveyed  to  another  establishment  belonging  ta> 
the  same  firm  in  the  neighbourhood  of  Golden  Square.  Before  ww 
Allow  them  to  this  last  depository,  we  will  mention  a  eireometanet 
which  struck  us  during  the  Tint  to  the  factory  at  the  Horseferry  Road, 
and  which  is  worthy  of  notice:  we  mean  the  precautions  taken  to 
prerent  fire*  Wherever  large  quantities  of  dry  wood  are  used,  such 
precautions  are  highly  necessary;  but  we  seldom  remember  to  have 
seen  them  carried  out  on  such  a  complete  system.  In  many  parts  of 
the  factory  brick  party- walls  are  carried  from  front  to  back,  and  across 
the  opening  which  connects  one  department  with  another  is  a  sliding  iron 
door,  carefully  closed  every  night;  so  that  the  connection  is  entirely 
cut  off  from  one  to  another.  For  the  use  of  the  workmen  who  have 
to  melt  glue,  &c,  there  are  about  fifty  large  German  stoves :  these  are 
each  entirely  surrounded  by  a  high  iron  fender,  which  rests  on  stone 
or  brick-work,  separated  by  sheet  lead  from  the  wooden  floor  beneath  ; 
so  that  the  heat  from  the  stove  is  most  effectually  cut  off  from  the 
floor  beneath,  and,  being  close  stoves,  no  sparks  can  fly  about.  For 
the  process  of  veneering,  and  others  wherein  an  open  fire  is  required, 
large  fireplaces,  about  thirty  in  number,  are  provided:  these  are 
surrounded  by  and  based  on  brick ;  and  in  the  front  of  each  is  a  heavy 
sliding  iron  door,  working  vertically  in  grooves  and  balanced  by 
weights.  The  door  can  be  lowered  in  an  instant,  whereby  the  fire  is 
not  only  completely  shut  out  from  communication  with  the  shop,  but, 
being  deprived  of  draught,  must  necessarily  decline.  Each  fireplace 
is  for  the  use  of  a  certain  number  of  men,  all  of  whom  take  by  turns 
the  office  of  seeing  that  a  bucket  of  water  stands  by  the  side  of  the 
fireplace,  and  of  closing  the  iron  door  on  leaving  work.  The  super- 
intending foreman  visits  all  parts  of  the  factory  every  evening  after 
the  men  have  left,  and  if  any  one  of  the  sliding  doors  is  seen  open,  the 
man  whose  turn  it  was  to  attend  to  it  is  subjected  to  a  fine.  If,  not- 
withstanding these  precautions,  a  fire  should  break  out,  a  fire-engine, 
a  coil  of  leathern  pipe,  a  plug  connected  with  the  water-main,  and 
other  mechanism  of  a  similar  kind,  are  at  hand,  and  can  be  brought  to 
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bear  upon  any  part  of  lie  factory  at  a  few  minute**  notice'  These 
are  arrangements  such  as  it  would  Ik  well  to  adopt  in  every  well- 
ordered  factory. 

The  music-vans  which  hear  the  name  of  "  Broadwood "  are  em- 
ployed not  only  to  convey  pianofortes  to  the  houses  of  the  purchasers, 
but  to  convey  them  in  the  first  instance  from  the  factory  in  the  Horaeferry 
Road  to  Great  Pulteney  Street,  Golden  Square,  where  is  the  original 
establishment  belonging  to  the  firm.  Before  the  great  extension  in 
the  use  of  the  pianoforte,  the  operations  of  the  firm  were  wholly 
carried  on  in  Pulteney  Street  and  in  a  range  of  buildings  extending 
from  thence  to  Golden  Square;  but  now,  although  there  are  here  up- 
wards of  a  hundred  and  fifty  persons  employed,  the  pianofortes  are 
principally  made  at  the  factory  which  we  have  just  left  The  stock  of 
instruments  required  to  be  kept  on  hand  is  so  extremely  large,  that  a 
wide  range  of  ware-room  is  necessary.  Almost  every  room  in  two 
large  houses  in  Pulteney  Street  and  one  in  Golden  Square  is  occupied 
either  in  this  way,  or  else  by  tuners  who  are  giving  the  final  regulation 
to  the  tones  of  the  instruments ;  this  adjustment  cannot  be  effected  in 
a  large  room  where  many  are  similarly  employed,  on  account  of  the 
confusion  of  sound  which  would  result ;  and  there  are  therefore  seldom 
more  than  two  tuners  in  one  room.  Some  of  the  apartments  are  store- 
rooms for  '  grand '  pianofortes,  some  for  '  cabinet,'  some  for  '  cottage/ 
some  for  'semi-grand,'  some  for  'square;'  others  are  for  second-hand 
instruments.  A  large  range  of  workshops  is  principally  occupied  by 
workmen  engaged  in '  grands,'  the  internal  mechanism  of  which  is 
prepared  here ;  others  are  repairing  and  adjusting  stock  pianofortes, 
many  hundreds  of  which  are  kept  ready  for  hire.  On  the  ground-floor 
arc  ranges  of  counting-houses  and  offices,  for  the  cashier,  clerks,  col- 
lectors, &c,  belonging  to  the  establishment ;  in  one  of  which  we 
noticed  a  portrait,  by  Hogarth,  of  the  original  proprietor  of  the  esta- 
blishment, a  picture  which  has  probably  occupied  its  present  place  for 
more  than  a  century. 

The  pianoforte  manufacture  is  one  in  which  nothing  but  highly- 
skilled  manual  dexterity  can  make  and  adjust  the  numerous  pieces  of 
mechanism  involved  in  it;  and  those  workmen  who  posses*  this  skill 
are  not  likely  to  be  supplanted  by  any  automatic  machinery.  Hence 
it  happens  that  the  same  workmen  are  seen,  year  after  year,  occupying 
their  old  benches,  using  their  old  tools,  coming  to  work  and  leaving 
work  at  the  old  hours,  and  seeming  a*  if  the  old  shop  belonged  to 
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that  a  kindly 


them  and  they  to  the  shop.    We  twticed,mot  <mry1fc* 

work  men  in  the  factory  an  elderly  nan  win  hsjsn 

present  situations  twenty,  thirty,  or  forty  yean,  bat 

feeling  prevailed  among  all,  illustrative  of  ratal 

theemployers  and  the  employed.    The  patriarch  of  the 

■  a  venerable  c£-4emai  foreman,  not  iar  from  ninety 

has  seen  out  two  or  three  generations  of  worioman,  sad  whose 

nectkm  with  the  establishment  dates  back  tin  rmgh  m  period  of  nearly 

sixty  years.    That  ouch  a  man  is  respected  by  the  firm,  and 

almost  part  and  parcel  of  it,  need  hardly  bo  said. 
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XVni.— A  DAY  AT  THE  WESTMINSTER  GAS- 
WORKS. 


What  Dr.  Arnott  says  of  the  water-pipes  of  London,  ramifying 
through  every  street,  and  lane,  and  alley,  and  distributing  their  valu- 
able contents  to  the  dwellings  of  its  inhabitants,  we  may  to  a  certain 
extent  say  of  the  pipes  through  which  our  supply  of  gas  is  obtained. 
u  The  supply  and  distribution  of  water  in  a  large  city,  since  the  steam* 
engine  was  added  to  the  apparatus,  approaches  closely  to  the  perfection 
of  nature's  own  work  in  the  circulation  of  blood  through  the  animal 
body.  From  a  general  reservoir  a  few  main  pipes  issue  to  the  chief 
divisions  of  the  town ;  these  send  suitable  branches  to  every  street,  and 
the  branches  again  divide  for  the  lanes  and  alleys ;  while  at  last  into 
every  house  a  small  leaden  conduit  rises,  and,  if  required,  carries  its 
precious  freight  into  every  apartment,  where  it  yields  to  the  turning 
of  a  cock."  The  analogy  is  true  so  far  as  regards  the  emanation  from 
a  centre,  the  branching  out  of  minor  pipes  from  those  of  larger  dia- 
meter, the  lateral  small  pipes  leading  into  the  houses,  and  the  con- 
cealment of  the  whole  assemblage  beneath  the  pavement  and  road-way ; 
but  the  subsequent  movement  from  the  branches  back  again  to  the 
centre^— though  observable  in  the  flow  of  water  through  drains  into  the 
rivers  and  seas,  the  evaporation  from  thence,  and  the  feeding  anew  the 
springs  from  which  the  supply  was  originally  obtained, — is  not  so  ob- 
servable in  the  gas  circulation. 

Be  the  analogy  what  it  may,  however,  no  thinking  person  can  fail 
to  be  struck  with  the  admirable  means  whereby  our  cities  and  towns 
are  now  lighted.  So  far  hack  as  the  year  1823,  when  gas  companies 
were  comparatively  in  their  infancy,  a  Committee  of  the.  House  of  Com- 
mons spoke  highly  of  the  system  of  lighting  streets  by  gas,  as  a  mea- 
sure of  street  police;  and  there  can  be  no  question  that  the  doers  of 
evil,  who  "  love  darkness  rather  than  fight,"  infest  the  streets  of  Lon- 
don not  only  relatively,  but  positively  less  now  than  before  the  intro- 
duction of  gas,  although  the  inhabitants  have  increased  three  or  four 
hundred  thousand  in  number.  The  beauty  and  convenience  of  the  light 
afforded  by  gas  in  streets  shops,  and  buildings  are  appreciated  by  all; 
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but  the  protection  which  it  gives,  though  not  io  ftiDj  understood,  fa 
not  lesi  worthy  of  notice. 

The  establishment  to  whose  arrangements  the  details  of  tfck  paper 
ere  devoted  ii  the  Westminster  station  of  the  u  Chartered  Gas-light  and 
Coke  Company."    It  been  in  mnj  respects  the  tune  relation  to  the 
gas-manufacture  which  the  Soho  factory  been  to  the  steam-engine  nsav 
nufacture.    It  was  the  establishment  which  fint  had  to  bear  the  bnmt 
of  all  the  ohataclef  attending  the  public  use  of  gee,  the  difficult!—  in 
the  production  of  gaa  sufficiently  pore  for  pnrpoeee  of  fflumination,  die 
difficulties  attending  the  transmission  of  gaa  from  the  works  to  the 
houses  and  buildings,  the  enormous  expense  involved  in  the  pi  cone  ution 
of  experiments,  and—perhaps  the  most  difficult  of  all — to  overcome 
the  prejudices  existing  in  the  public  mind.    It  is  not  mora  than  forty 
years  ago  that  a  Mr.  Winsor  drew  the  attention  of  the  London  pubUe 
to  this  mode  of  lighting  streets  and  houses,  after  it  had  been  essayed  in 
a  few  other  parts  of  England.    He  lectured  on  the  subject  at  the  be- 
ginning of  the  present  century,  and  formed  a  "  National  Light  and 
Heat  Company,"  which,  though  built  upon  rather  fanciful  grounds  by 
the  projector,  became  the  parent  of  all  the  gas  companies,  and   has 
ever  since  taken  the  lead  among  them.     The  works  were  established 
at  Westminster,  forming  a  portion  of  the  present  large  station  there. 
Mr.  Matthews,  who  wrote  a  history  of  gas-lighting  about  fifteen  years 
ago,  takes  the  following  view  of  the  establishment  of  Mr.  Winsor's 
company,  which  had  become  a  chartered  body : — "  Various  and  plau- 
sible as  were  the  objections  urged  against  it  at  the  time,  experience 
has  proved  that  the  property  of  any  individual  was  neither  adequate  to 
the  magnitude,  nor  likely  to  be  risked  in  such  large  and  expensive  un- 
dertakings ;  and  this  was  shown  by  some  facts  adduced  in  the  evidence 
to  support  the  bill.    By  calculations  that  were  made  from  actual  sur- 
veys, it  appeared  that  the  expense  of  laying  down  pipes  for  the  city 
of  Westminster  alone  would  be  one  hundred  and  fifty  thousand  pounds, 
without  including  anything  else.     There  were  also  other  circumstances 
that  entitled  this  company  to  particular  attention ;  for,  previous  to  this 
period,  their  experiments  for  making,  purifying,  and  applying  the  use 
of  coal-gas  to  the  purposes  of  lighting  had  been  made  on  a  large  and 
expensive  scale.     And  although  the  public  had  been  partially  benefited 
from  the  knowledge  obtained  by  their  means,  hitherto  no  pecuniary 
advantage  had  resulted  to  themselves,  notwithstanding  their  zealous 
exertions  to  improve  and  introduce  the  art  of  gas-lighting.    However, 
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the  hope  of  future  benefits  animated  them  in  their  further  efforts  to 
attain  their  object  Perseverance  enabled  them  to  overcome  the  great 
difficulties  which  attended  their  pursuits ;  the  success  of  their  endea- 
vours has  excited  and  encouraged  others  to  engage  in  the  same  course, 
and  imitate  their  example ;  and  how  many 'similar  companies  may  trace 
their  origin  to  the  stimulus  produced  by  the  successful  establishment  of 
this !"  The  buildings  which  had  been  erected  at  the  Westminster  sta- 
tion before  Mr.  Matthews  wrote,  together  with  those  which  have  been 
subsequently  added  to  it,  have  cost  no  less  a  sum  than  three  hundred  and 
fifty  thousand  pounds. 

The  western  station  of  the  Chartered  Company  (the  other  two  sta- 
tions being  at  St  Luke's  and  near  Shoreditch)  .occupies  an  oblong  plot 
of  ground,  upwards  of  three  acres  in  extent,  lying  on  the  northern  side 
of  the  Horseferry  Road,  at  no  great  distance  from  the  Millbank  Peniten- 
tiary. It  was  probably  in  the  open  fields  when  first  built ;  but  streets 
have  been  gradually  formed  around  it  The  general  arrangement  of 
the  buildings  is  this : — there  are  two  open  squares  or  quadrangles  con- 
nected by  an  arched  passage ;  both  the  quadrangles  are  surrounded  on 
all  four  sides  by  buildings,  and  the  larger  or  southern  quadrangle  has 
in  addition  a  large  isolated  building  occupying  its  centre.  The  vari- 
ous masses  of  buildings  have  been  erected  at  different  times,  as  the  ope- 
rations of  the  company  extended,  and  serve  as  a  kind  of  memento  of 
the  successive  steps  by  which  this  great  social  improvement  has  been 
wrought 

It  will  facilitate  our  comprehension  of  the  arrangement  of  the  esta- 
blishment if  we  first  briefly  enumerate  the  steps  by  which  gas  is  pro- 
duced. 1st  The  carburetted  hydrogen,  which  constitutes  the  gas  for 
illumination,  is  one  of  the  ingredients  in  common  coal,  and  is  sepa- 
rated from  it  by  distilling  the  coal  in  highly  heated  vessels  secluded 
from  the  access  of  atmospheric  air.  2nd.  The  substance  left  behind 
in  the  heated  vessels  or  retorts,  after  the  volatile  portions  have  sepa- 
rated from  it,  forms  the  fuel  known  as  coke,  which  is  either  sold  to 
other  parties,  or  is  used,  with  or  without  admixture  with  coals,  to  heat 
the  retorts.  3rd.  The  volatilized  ingredients  are  so,  far  from  being 
pure  carburetted  hydrogen,  that  they  comprise  tar,  ammonia,  sulphu- 
retted hydrogen,  and  other  substances,  all  of  which  must  be  removed 
before  the  light-producing  ingredient  will  be  in  its  proper  degree  of 
purity ;  and  the  first  part  of  this  purification  is  effected  by  a  piece  of 
apparatus  called  a  "  hydraulic  main,"  in  which  the  coarser  impurities 
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rise*  ingredient  end  leaves  the  isibmctlsd  hydisgm 
6th.  The  gee  that  made  10  conveyed  through  pipes  to  i 
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at say  particular  point  ef  tine,  ere determined.  8&  and  lastly.  Tfcs 
fee  is  conveyed  from  the  meter  to  the  various  streets  end  building*  ay 
pipes  kid  underground,  the  supply  being  adjusted  to  the  demand  by 
gauges  and  valves  placed  near  the  meter. 

This  being  premised,  we  will  make  a  tour  of  the  Gas- Works. 

On  passing  through  the  entrance  gates  from  the  Harseferry  Road, 
we  see  on  the  right  hand  a  range  of  offices  and  counting-houses  called 
collectively  the  *  Coke-Office,'  while  another  range  on  the  left  hand  is 
occupied  as  the  *  Light-Office.'  In  these  ranges  of  buildings  are  the 
offices  for  the  Committee  of  Management,  the  superintendent,  the 
clerks,  and  others  engaged  in  counting-house  duties.  The  terms 
•  coke-office'  and  'light-office'  relate  to  the  two  great  departments  into 
which  the  operations  of  most  or  ail  gas  companies  axe  separated;  far 
the  sale  of  the  coke  produced  in  the  manufacture  of  gas,  though  cer- 
tainly subordinate  to  that  of  the  gas  itself  is  an  item  of  great  import- 
ance, and  receives  a  proportionate  share  of  attention,  if  coals  could 
be  brought  to  the  London  market  at  a  price  somewhat  proportionate 
to  that  demanded  at  the  pit's  mouth,  the  eele  of  coke  would  not  be 
looked  to  as  a  matter  of  so  much  importance ;  but  the  enormously 
high  price  which  London  manufacturers  of  every  kind,  as  well  as 
private  persons,  have  to  pay  for  coals,  renders  it  necessary  for  the 
gas  manufacturer  to  attend  to  the  production  of  coke,  either  lor  heating 
the  retorts  or  for  sale.  The  kind  of  coal  employed  is  selected,  not  with 
relation  to  the  absolute  quantity  of  gas  which  it  will  yield,  but  with 
reference  to  its  yielding  both  good  gas  and  good  coke.    Incur  common 
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domestic  fireplace*  we  know  that  one  kind  of  coal  will  concrete  into 
a  mass  by  a  aort  of  semi-fusion,  fanning  cinder;  while  another  aort 
will  bum  away  to  a  white  aah  without  producing  cinder.  Similar 
difference*  exiat  in  the  combustion  of  coal  in  retorts;  and  the  gas 
manufacturer  for  the  most  part  rejects  that  quality  which  will  bora 
away  to  a  white  aah.  One  portion  of  the  coke  produced  at  the  West- 
minster station  i«  afterward*  naed  in  the  oveni  or  furnace*  to  heat  the 
retorts,  and  the  remainder  ii  sold  to  manufacturers,  dealer*,  and  private 
persona.  Hie  *  coke-office  *  ia  the  place  where  all  the  arrangements 
connected  with  the  sale  of  the  coke  are  carried  on;  while  the  clerk*  is 
the  '  light-office  *  similarly  tonnage  the  dealings  of  the  Company  with 
the  gas  consumers. 

The  two  offices  jnst  warned  lie  at  the  southern  end  of  die  large 
quadrangle  or  court ;  and  from  them  we  will  proceed  to  the  other 
building*,  turning  to  the  right  after  paining  the  entrance-gates.  At 
and  adjacent  to  the  south-east  corner  are  four  of  those  bulky  vessel* 
which  form  the  moat  conspicuous  object!  in  a  gas-factory.  The  term 
gasometer  applied  to  these  Teasels  is  a  very  inappropriate  one,  inas- 
much a*  it  convey*  en  idea  of  measurement  as  connected  with  the 
purpose  of  the  vessel ;  whereas  the  gasometer  is  in  truth  nothing  more 
than  a  gas-holder,  in  which  gas  may  be  accumulated  and  stored.  In 
the  earlier  history  of  the  manufacture,  however,  the  gas-holder  wa* 
made  to  serve  the  purpose  of  a  gas-measurer,  by  the  addition  of  a 
scale  of  feet  and  inches,  so  that  the  depth  of  gas  in  the  vessel,  multi- 
plied by  its  area,  gave  the  cubic  contents ;  and  thus  the  term  '  gaso- 
meter' became  introduced.  So  far  as  regards  the  quality  and  efficacy 
of  the  gas,  a  gasometer  might  be  dispensed  with,  the  gas  being  con- 
veyed at  once  from  the  purifiers  to  the  mains  and  burners ;  but  it 
would  be  impossible  thus  to  regulate  the  supply  to  the  varying  de- 
mand. On  the  same  principle  as  a  shopkeeper  provides  a  ■store  of 
goods  more  than  sufficient  for  immediate  demand,  in  order  that  he  may 
he  prepared  for  future  fluctuations,  so  must  the  gas-works  accumulate 
during  the  daytime  a  quantity  of  gas  adequate  to  the  enormous  and 
sudden  demand  which  occurs  about  dusk.  From  die  first  establish- 
ment of  gas-works  it  was  found  necessary  to  provide  this  reserve 
store,  but  it  was  hoped  that  some  means  would  be  discovered  of  dis- 
pensing with  the  bulky  gasometers.  Such  means  have,  however,  not 
been  found,  and  all  the  gas-works  exhibit  these  capacious  reservoirs. 
At  the  Westminster  works  there  are  no  fewer  than  twenty  of  these,  a 
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larger  number,  we  believe,  than  has  been  congregated  in  any  other 
place,  although  some  establishments  have  individual  gasometers  of 
larger  capacity.     Persons  to  whom  the  arrangement  of  gas-apparatus 
is  not  familiar  are  often  surprised  at  the  different  appearance  which  a 
gasometer,  as  seen  towering  above  the  wall  of  a  gas-factory,  presents 
at  different  times.     At  one  period  a  kind  of  scaffolding  of  light  and 
elegant  iron-work  is  seen,  forming  a  triangular  space,  within  which  an 
enormous  cylinder  stands  at  a  small  height  from  the  ground;  at  another 
time,  perhaps,  after  an  interval  of  a  few  hours,  the  cylinder  will  be 
seen  to  have  ascended  ten  or  twelve  feet ;  and  at  a  subsequent  period 
to  have  ascended  nearly  to  the  top  of  the  framework,  forty  or  fifty  feet 
in  height.     These  differences  may  be  easily  understood  if  it  be  borne 
in  mind  that  a  gasometer  consists  in  reality  of  two  vessels,  one  within 
another,  the  outer  one  being  a  tank  open  at  the  top  and  closed  at  the 
bottom,  and  the  inner  one  being  an  inverted  vessel  open  at  bottom  and 
closed  at  the  top.     The  tank  is  filled  to  a  certain  height  with  water, 
into  which  the  inverted  vessel  dips,  so  that  the  interior  of  the  latter  is 
cut  off  from  communication  with  the  external  air  by  the  interposition 
of  the  water.     A  pipe  passes  into  the  tank  quite  through  the  water, 
and  terminates  in  the  vacant  space  within  the  cylinder ;  and  tlirough 
this  pipe  the  gas,  when  completely  made  and  purified,  is  conducted. 
Now  as  carburetted  hydrogen  (common  gas)  is  not  half  so  heavy,  i.e. 
has  not  half  the  specific  gravity,  of  atmospheric  air,  a  certain  bulk  of 
it  collected  in  the  cylinder  gives  an  ascensive  power  to  the  latter,  not- 
withstanding the  ponderous  character  of  the  metal ;    and  the  cylinder 
rises  higher  as  the  quantity  of  the  contained  gas  increases.     Balance- 
weights  arc  suspended  outside  the  gasometer  to  counterbalance  in  a  cer- 
tain degree  the  weight  of  the  iron  cylinder ;  and  these  weights  are  so 
adjusted  as  to  give  to  the  gas  a  pressure  or  elastic  force  slightly  greater 
than  that  of  the  atmosphere.     The  reason  of  a  gasometer  rising,  then, 
when  full,  is  that  the  iron  gasometer  with  its  included  carburetted 
hydrogen  is  lighter  than  an  equal  bulk  of  atmospheric  air.     Fig.  2  may 
represent  the  principle  of  action  in  a  simpler  form  ;  a  being  the  receiver 
or  cylinder,  dipping  into  the  tank  b,   and   working  against   friction- 
wheels/;   it  is  balanced  by  a  counterpoise  e,  passing  over  pulleys  d. 
The  gas  enters  by  the  pipes  c. 

The  tank  of  a  gasometer  is  made  of  cast-iron,  while  the  gas-holder 
is  formed  of  sheet-iron,  the  sheets  being  riveted  at  the  edges,  and  a 
piece  of  string  being  inserted  at  every  joint,  to  make  it  air-tight — a 


A  DAY  AT  THE  WESTMINSTER  GAS-WORKS.  411 


simple  but  valuable  contrivance,  suggested  a  few  years  ago  by  a  work- 
man.  In  some  cases  a  strip  of  tarred  canvas  is  inserted  at  the  joints, 
or  else  canvas  coated  with  white  lead. 

1  The  four  gasometers  described  as  occupying  the  south-east  corner 
of  the  quadrangle  have  what  is  termed  the  '  telescope '  construction,  in 
which  there  are  two  gas-holders,  one  within  another,  and  both  within 
the  tank ;  the  inner  gas-holder  is  filled  first,  and  then,  by  an  ingenious 
contrivance,  elevates  the  outer  one  as  the  gas  continues  to  enter ;  the 
object  being  to  gain  a  greater  capacity  without  increasing  the  diameter 
of  the  vessels,  since  the  increased  height  of  the  apparatus  is  not  so 
costly  as  an  increased  ground  area.  The  tanks  of  these  gasometers  are 
about  forty  feet  in  diameter  and  eighteen  feet  high ;  and  the  gas- 
holders when  full  reach  to  a  height  of  nearly  forty  feet.  About  twenty 
years  ago  there  were  some  strange  misconceptions  afloat  respecting 
the  danger  to  be  apprehended  from  the  explosion  of  gasometers ;  but 
in  the  Report  of  a  Committee  appointed  to  investigate  the  matter,  die 
following  remark  set  the  doubts  at  rest : — "  As  long  as  every  part  of 
this  reservoir  is  kept  in  good  repair  and  perfectly  tight,  the  pipes  leading 
into  and  out  of  it  maintained  in  proper  condition,  and  plenty  of  water 
supplied,  to  that  the  parts  which  should  be  under  water  shall  never  be 
left  bare,  it  seems  to  your  Committee  scarcely  possible  that  any  ex- 
plosion should  take  place."  The  experience  of  subsequent  yean  has 
shown  that  the  gasometers  are  perfectly  safe,  and  they  are  now  made 
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of  much  larger  dimensions  than  my  known  it  that  time,  Theaveragfe 
capacity  of  the  four  alluded  to  above  is  about  forty-fire  thousand  cubic 
feet  each* 

Proceeding  northward  along  the  right-hand  boundary  of  the  quad- 
rangle, we  come  to  other  gasometers  enclosed  in  brick  bufldinge.  In 
the  infancy  of  the  gas  manufacture,  when  this  establishment  was  making 
varied  and  costly  experiments  as  to  the  best  mode  of  conducting  the 
operations,  it  was  at  first  supposed  that  the  gasometers  ought  to  be  not 
only  bounded  by  brick  walla,  but  covered  with  rods.  Experience  has 
since  shown  that  these  expansive  additions  are  not  necessary;  but  the 
brick  buildings  (though  now  roofless)  still  remain,  and  serve  as-a  me- 
mento of  the  gradual  steps  by  which  excellence  and  economy  have 
been  reached.  Great  indeed  is  the  change  since  the  time  when  second- 
hand brewer's  vats  were  used  as  gasometers  I 

Between  or  adjacent  to  the  gasometers  are  aterns  whose  use  cu- 
riously illustrates  the  branches  of  commerce  which  arise  out  of  the  gas 
manufacture.  In  one  part  of  the  process  a  liquid  containing  ammonia 
is  separated  from  the  other  products  of  the  combustion  of  coaL  This 
ammoniacal  liquor  was  at  first  a  trouble  and  a  burden  to  gas  manufac- 
turers ;  but,  after  a  time,  a  market  waa  found  for  it,  and  it  is  now  re- 
gularly purchased  by  the  proprietors  of  chemical  works,  as  a  source 
whence  ammonia,  or  some  of  its  compounds,  may  be  obtained  The 
tar,  which  is  another  product  of  the  combustion  of  coal  in  retorts,  and 
of  which  more  than  a  hundredweight  is  produced  from  a  chaldron  of 
coals,  is  separated  from  the  gas  by  the  same  process  and  in  the  same 
vessels  as  the  ammoniscal  liquor,  and  is  in  fact  mixed  with  it;  but  aa 
the  tar  has  greater  specific  gravity  than  the  ammoniacal  liquor,  it  gra- 
dually assumes  the  lowest  place  in  the  vessel,  and  is  then  easily  sepu 
rated.  Different  plans  have  been  adopted  at  different  establishments 
in  appropriating  the  tar  thus  produced:  some  sell  it  at  once,  as  last  aa 
it  is  produced ;  some  consume  a  portion  of  it  as  fuel  in  the  retort- 
house  ;  while  others,  by  a,  process  of  distillation,  separate  it  into  a  vo- 
latile oil  or  naphtha,  a  fixed  oil,  and  a  solid  residue  covunonly  known 
by  the  name  of  pitch. 

Northward  of  the  gasometers  and  the  tar  and  ammonia  vessels  is  a 
roofed  building  called  the  '  condensing  or  purifying  house,9  filled  with 
a  complicated  series  of  vessels,  employed,  first,  in  condensing  all  those 
impurities  which  are  capable  of  condensation,  and,  secondly,  in  purify- 
ing or  separating  the  gas  from  a  portion  of  sulphuretted  hydrogen 
which  is  always  produced  with  it,  end  which,  besides  interfering  with 
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the  brilliancy  of  the  light,  would  produce  a  moat  disagreeable  and  un- 
wholesome odour.  Condensers  of  a  great  variety  of  forms  hare  been 
used  at  different  times  and  in  different  establishments;  but  those  at  the 
works  under  consideration  consist  of  a  pipe  with  a  number  of  ascending 
and  descending  bends  in  it,  and  short  pipes  at  the  lower  end  to  allow 
the  tar  and  ammonia  to  flow  out.  A  constant  stream  of  cold  water  is 
flowing  down  the  outside  of  each  pipe,  by  which  the  gas,  as  it  passes 
through,  is  cooled,  and  the  condensible  impurities  separated  from  it 
From  the  condenser  the  gas  passes  to  the  purifiers,  of  which  there  are 
three  complete  sets  in  the  purifying-house,  each  set  consisting  either 
of  three  or  four  large  cast-iron  vessels. 

In  immediate  connection  with  the  building  in  which  the  condensing 
and  purifying  processes  are  conducted  is  an  Artesian  well,  for  supply- 
ing the  establishment  with  water,  of  which  a  considerable  quantity  is 
required.  The  well  is  in  the  old  form,  excavated  and  bricked,  to  a 
depth  of  a  hundred  and  twenty  feet,  after  which  it  is  continued  by  an 
Artesian  bore  to  a  further  depth  of  a  hundred  feet.  This  is  one  among 
the  instances  which  will  probably  be  greatly  multiplied  in  future,  of 
the  substitution  of  a  small  bore  in  place  of  an  expensive  excavation ; 
and  rests  on  the  simple  but  valuable  principle  that  if  the  watery  stra- 
tum lying  between  the  clay  and  the  chalk  be  reached,  a  small  bore  is 
nearly  as  effectual  as  a  well  several  feet  in  diameter. 

The  rotating  machinery  in  the  purifying  vessels,  the  working  of  the 
pump  in  the  well,  and  the  removal  of  the  tar  and  ammoniacal  liquor 
from  one  vessel  to  another,  are  effected  by  steam-power,  which  is 
afforded  by  two  steam-engines,  one  situated  under  the  roof  of  the  pu- 
rifying-house, "and  the  other  in  the  building  occupying  the  central 
portion  of  the  quadrangle.  The  connecting  machinery  by  which  this 
power  is  transferred  to  the  purifiers  comprises  the  usual  arrangements 
of  shafts,  bevel-wheels,  straps  and  bands,  &c,  and  gives  a  busy  appear- 
ance to  the  building. 

The  next  building  to  the  purifying-house  is  one  in  which  the  sul- 
phuretted lime  undergoes  certain  processes,  after  being  removed  from 
the  purifiers.  Some  of  the  most  important  improvements  in  the  gas 
manufacture  relate  to  this  part  of  the  proceedings.  The  lime-water  is 
conveyed  from  the  purifiers  to  a  large  underground  cistern,  and  from 
thence  to  a  range  of  cast-iron  vessels,  in  what  is  termed  the  '  pug-mill 
room,9  where  it  is  allowed  to  settle,  by  which  the  principal  part  of  the 
lime  subsides  and  separates  from  the  sulphuretted  liquor.    The  lime 
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is  then  taken  to  a  •  fog-nfll/  a  tort  of  churn,  and  Am  mixed  1 
day,  to  form  a  cement  or  •tato'  for  teeming  the  covers  of  the 
Tim  liquor  ie  wholly  evaporated,  or  driven  off  in  the  form  of 
bj  pouring  it  into  shallow  pens  occupying  the  floor  of  the  flunaosa  or 
evens  in  which  the  retorts  ere  heated.  This  mode,  so  for  from  being 
inconvenient,  is  productive  of  benefit  in  another  way;  for  the  steam) 
arising  from  the  liquor  tends  to  cool  the  bam  of  the  furnace,  ami  time 
to  preserve  them. 

Next  to  this  building  is  a  carpenter's  'shop,  in  which  wood-work  liar 
various  purposes  connected  with  the  factory  is  made  and  adjusted. 
Adjoining  this  is  a  stare-room  for  fire-bricks  (used  in  the  retort  fm> 
i)  and  some  other  articles ;  and  in  the  open  area  in  front  are  two 
ressels  called  'saturators,'  through  which  the  whole  of  the  gaa 
after  leaving  the  purifiers  and  before  being  conducted  to  dm 
gasometers.  The  gas  is,  by  a  peculiar  arrangement,  subjected  to  a 
chemical  process  which  gives  it  a  very  high  degree  of  purify,  by  ab- 
stracting all  the  ammonia.  This  is  a  very  recent  improvement,  under 
a  patent  obtained  by  Mr.  A.  Crole,  superintendent  of  the  Brick-lane 
station  of  this  company. 

We  have  now  passed  along  the  eastern  side  of  the  large  quadrangle, 
from  the  north-east  corner  of  which  our  frontispiece  is  taken.  The 
building  which  occupies  the  principal  part  of  the  sketch  is  the  central 
building  before  alluded  to,  through  openings  in  which  some  indications 
may  be  seen  of  the  fiery  nature  of  the  operations  within.  The  buildings 
at  the  right  are  those  on  the  western  side  of  the  quadrangle ;  while  the 
foreground  gives  some  idea  of  the  busy  scene  which  the  whole  place  pre- 
sents: here  waggons  laden  with  coals  and  passing  to  the  coal-stores; 
there  waggons  and  carts  belonging  to  dealers  in  coke,  who  have  come 
to  purchase ;  in  one  place  heaps  of  iron  pipes ;  in  another,  of  retorts, 
about  to  be  put  in  the  place  of  old  ones ;  while  men  are  bustling  about 
in  all  directions.  In  crossing  over  to  the  western  side,  past  the  end  of 
the  central  building,  we  catch  an  end  glimpse  of  two  of  the  retort- 
houses.  Through  a  dark  arch  the  eye  can  just  discern  the  movements 
of  men  passing  to  and  fro  in  front  of  the  retorts,  while  an  occasional 
gleam  from  the  retorts  themselves  suddenly  lights  up  the  spot. 

The  western  side  of  this  quadrangle  is  occupied  almost  entirely  by 
gasometers,  enclosed  in  brick  buildings  without  roofs.  A  portion  of 
the  space  is  however  occupied  as  a  coal-store,  one  of  the  many  recep- 
tacles for  the  vast  quantity  of  coals  consumed  here.    A  contemplation 
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of  such  immenM  supplies  'of  fuel,  and  of  the  invaluable  services  de- 
rived therefrom,  brings  to  mind  the  remark  of  an  elegant  writer,  that 
the  coal- mines  of  Britain  "  are,  in  effect,  mines  of  labour  or  power ; 
vastly  more  precious  than  the  gold  and  silver  mines  of  Peru,  for  they 
may  be  said  to  produce  abundantly  everything  which  labour  and  in- 
genuity can  produce,  and  they  have  essentially  contributed  to  make 
her  mistress  of  the  industry  and  commerce  of  the  earth.  Britain  has 
become  to  the  civilised  world  around  nearly  what  an  ordinary  town  is 
to  the  rural  district  in  which  it  stands,  and  of  this  vast  and  glorious 
city  the  mines  in  question  are  the  coal-cellars."  Fears  have  been  en- 
tertained by  some  that  the  time  must  be  looked  forward  to  when  this 
precious  supply  will  fail — when  the  mines,  worked  at  their  present 
enormous  rate,  will  no  longer  yield  their  wonted  product :  but  tin 
more  investigations  are  made,  the  more  remote  seems  to  be  the  time 
when  such  a  misfortune  will  befall  us;  and  we  may  safely  leave  to 
future  ages  the  adoption  of  a  remedy,  if  not  a  prevention. 

We  will  for  the  present  leave  unnoticed  the  central  building  in  the 
large  quadrangle,  and  proceed  through  an  arched  entrance  into  the  inner 
court,  which  is  much  smaller  than  the  other,  and  without  any  central 
erection.  On  the  right  of  the  entrance  is  a  store  for  timber  and  other 
materials.  At  this  part  of  the  premises  is  another  series  of  condensing 
and  purifying  apparatus,  comprising  vessels  similar  to  those  before 
described,  as  well  as  an  ammonia  tank,  pumps,  &c.  Beyond  these,  on 
the  right,  is  a  large  smiths'-shop,  where  men  are  busily  engaged  in 
the  repair  and  adjustment  of  various  articles  used  in  different  parts  of 
the  works.  The  gasometers,  condensers,  purifiers,  tanks,  retorts, 
mains,  pipes,  and  other  iron-work  of  magnitude,  are  of  course  made  at 
the  large  foundries,  but  there  are  abundant  demands  for  smiths'- work 
on  a  smaller  scale  at  such  an  establishment  as  this.  Beyond  the 
smiths' -shop  is  another  coal-store,  and  near  this  is  the  northern  en- 
trance to  the  works  from  Peter  Street 

The  northern  end  of  this  smaller  court  is  occupied  principally  by 
one  gasometer,  the  largest  in  the  establishment,  having  a  capacity  of 
eighty  thousand  cubic  feet:  it  is  well  placed,  and  has  an  imposing  ap- 
pearance, especially  when  raised  to  a  height  of  fifty  or  sixty  feet,  as  it 
was  when  we  saw  it  On  the  left  or  west  side  of  the  court  are  two  of 
the  four  retort-houses — iron-roofed  buildings,  in  which  the  gas  is  made. 
The  arrangement  of  these  houses  we  shall  speak  of  presently,  and 
need  only  say  here  that  these  two  present  the  same  striking  and  r6- 
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rooms  form  a  kind  of  additional  building  attached  to  the  southern  end 
of  the  remainder,  and,  with  iU  motto,  u  tnn  capitolutm  ruxMna," 
ia  the  first  object  which  meets  the  eye  from  the  entrance.  The  retort- 
houses  are  built  at  a  few  feet  distance  from  the  ground,  leaving  apace 
beneath  for  the  coal  and  coke  stores. 

Whoever  enters  for  the  first  time  into  a  retort-house  cannot  ail  to 
be  struck  with  its  appearance,  so  different  from  that  of  moat  other 
factories.  The  iron  root  the  iron  floor,  the  absence  of  windows,  the 
absence  of  machinery  and  work-benches,  the  strange  appearance  of  the 
walls  speckled  oyer  with  complicated  iron-work  (whose  purpose  is  not 
clearly  discernible),  the  darkness  of  the  place,  the  appearance  of  the 
men— all  have  an  aspect  of  strangeness.  But  at  intervals  of  every 
hour  or  two,  and  especially  at  night,  the  visitor's  attention  is  sud- 
denly awakened  to  a  startling  scene  going  on  within  the  building.  He 
sees  a  party  of  men  advance  to  one  part  of  the  side  apparatus;  he  sees 
them  turn  the  handles  of  what  appear  to  be  screws;  he  heara  several 
explosive  reports,  followed  by  the  removal  of  circular  iron  doors  os* 
covers  about  a  foot  in  diameter ;  he  sees  a  burst  of  flame  from  each 
hole  whence  a  cover  has  been  removed  ;  and  on  going  in  front  of  one 
of  these  openings  (if  he  have  courage  enough)  he  will  perceive  a  mass 
of  intensely  burning  coal,  or  rather  coke,  extending  back  to-  the  depth 
of  six  or  seven  feet  Then  will  follow  'the  removal,  by  means  of 
rakes,  of  all  the  burning  materials  from  each  opening;  then  the  busing 
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it  od  the  wetting  of  the  coke  by  buckets  of 
water ;  and  then  the  re-charging  of  the  heated  eavity  with  fresh  coals.  • 
It  is  not  until  after  noticing  this  succession  of  operations  that  a  stranger 
can  right]  j  understand  the  arrangements  of  such  a  place.     They  are— 
with  alight  exceptions,  which  we  need  sot  heed  here — a>  follow. 

Each  side  of  the  retort  house  has  ■  succession  of  arched  recesses, 
each  eight  or  ten  feet  high,  eix  or  seven  wide,  and  about  as  many  in 
depth.  These  recesses,  when  bricked  or  otherwise  closed  in  front,  form 
ovens  or  furnaces,  in  which  fuel  is  burnt  on  a  grate  at  the  lower  part 
Five,  six,  eight,  or  more  oblong  iron  vessels,  each  holding  from  two  to 
three  bushels  of  coals,  are  ranged  horizontally  in  this  oven,  from  front 
to  back,  so  that  the  best,  flame,  and  smoke  from  the  furnace  may  play 
around  them,  and  make  them  red-hot.  The  outer  ends  of  these  vessels, 
which  axe  the  rttotit  (a  name  for  which  we  have  never  heard  a  good 
reason  assigned),  are  left  open  or  closed  as  occasion  may  require ;  an 
iron  door,  connected  with  a  screw,  being  accurately  fitted  to  each  retort. 
In  the  infancy  of  the  gts  manufacture,  these  retorts  were  made 
upright,  as  in  Fig.  3 ;  but  as  it  was  difficult  to  extract  the  coke  from 
this  form  of  retort,  another  was  invented  (Fig.  4),  where  the  coals  were 
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put  in  at  A,  the  coke  extracted  at  B,  and  the  gas  emitted  at  C.  In  some 
establishments  the  upright  retorts  are  used,  but  the  coal  is  put  into  an 
open  basket  (Fig.  5),  which  enables  the  coke  to  be  easily  extracted. 
The  mode,  however,  now  generally  adopted  is  to  have  horizontal 
retorts,  whose  section  is  one  of  the  four  represented  as  a,  b,  c,  d,  in 
Fig.  6,  the  form  c  being  now  most  usually  employed.  The  average 
height  of  the  retorts  is  perhaps  about  five  feet  from  the  ground :  under 
them  is  a  fireplace,  through  which  the  fuel  for  betting  the  retorts  is 
introduced;  and  under  this  again  is  a  kind  of  ash-pit  or  shallow  vessel 
into  which  the  lime-water  is  poured  for  the  purpose  of  evaporation. 
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The  operation  then  consists  in  this :— The  empty  retorts  an  first  brought 
to  a  red  heat ;  then  a •  charge '  of  coals  if  introduced ;  then  die  cover  it 
screwed  on  the  end,  and  made  air-tight  by  a  cement  of  day  and  lime. 
Thus  the  retorts  remain  for  about  five  houra,  during  which  the  fireplace 
is  opened  every  hour  for  the  renewal  of  the  fuel  (coke  at  these  Works) 
with  which  the  retorts  are  heated;  and  at  the  end  of  this  time  all  the 
gaseous  and  vaporisable  matters  haying  left  the  coal,  and  passed  up 
from  each  retort  by  a  pipe  into  the  'hydraulic  main,9  the  'drawing  of 
the  retorts •  commences.  The  retort-cover  is  loosened  by  turning  a 
screw ;  a  alight  explosion  takes  place  when  communication  with  the 
atmosphere  is  opened;  the  cover  is  removed  by  the  sooty  and  almost 
fire-proof  hands  of  the  men,  and  the  coke  is  drawn  out  by  means  of 
rakes  eight  or  ten'feet  long.  A  kind  of  box,  made  entirely  of  iron, 
and  placed  upon  wheels,  is  wheeled  beneath  the  front  of  the  retorts, 
and  into  it  a  portion  of  the  fiery  contents  of  each  retort  is  drawn. 
The  box  is  wheeled  away,  and  in  a  few  minutes  volumes  of  steam  are 
ascending  profusely  from  it,  the  result  of  a  plentiful  supply  of  water, 
which  is  thrown  on  it  for  the  sake  of  speedy  cooling.  The  remainder  of 
the  coke  is  then  drawn  out  on  the  iron  floor  of  the  building,  and  after 
being  partially  cooled  by  water,  is  removed  out  into  the  open  air. 

While  standing  within  a  few  feet  of  a  party  of  men  engaged  in 
'  drawing '  a  group  of  seven  or  eight  retorts,  apparently  unharmed  and 
unconscious  of  a  degree  of  heat  which  would  scare  others,  we  thought 
of  Schiller's  *  Road  to  the  Iron-foundry ;'  the  fate  intended  for  poor 
Fridolin,  but  experienced  by  the  envious  Robert ;  "  the  heat  which 
seemed  as  though  it  would  melt  rocks ;"  the  chuckle  with  which  the 
forgemen  pointed  to  the  manner  in  which  their  lord's  orders  had  been 
executed.  But  it  is  a  comfort  to  think  that  neither  a  Robert  nor  a 
"gentle  Fridolin"  could  be  inserted  in  a  gas-retort;  nor  are  the 
stokers,  though  swarthy  enough  without,  so  black  or  so  stony-hearted 
within  as  Schiller's  forgemen. 

The  other  arrangements  of  the  retort-houses  may  be  briefly  noticed, 
as  follows.  In  the  upper  part  of  every  retort  is  an  opening  from 
which  ascends  a  vertical  pipe  three  or  four  inches  in  diameter.  The 
gas,  as  it  is  formed,  having  no  other  outlet,  ascends  this  pipe,  passes 
thence  to  another  pipe  placed  horizontally,  and  then  enters  a  descend- 
ing pipe,  which  dips  into  a  large  main  fourteen  or  fifteen  inches  in 
diameter.  This  main  is  placed  horizontally  along  the  whole  length  of 
the  retort-house,  and  receives  all  the  gas  from  the  whole  range  of 
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retorts  on  one  side,  there  being  two  mains  on  opposite  sides  of  each 
retort-house.  In  these  mains  commences  that  purification  of  the  gas 
which  is  the  object  of  four  successive  processes,  carried  on  in  four 
distinct  kinds  of  apparatus,  viz.  the  hydraulic  mains,  the  condensers, 
the  purifiers,  and  the  saturators.  As  may  be  readily  supposed,  the  trans- 
ference of  the  various  products — such  as  gas,  tar,  ammoniacal  liquor, 
&c. — from  vessel  to  vessel,  requires  a  large  assemblage  of  pipes, 
some  of  which  are  carried  underground,  and  others  within  view. 

The  retort-houses,  such  as  we  have  just  described,  are  four  in  num- 
ber ;  two  situated  in  the  northern  quadrangle,  and  the  other  two  being 
placed  parallel  and  contiguous  in  the  central  building  of  the  southern 
quadrangle.  From  these  we  pass  to  a  series  of  smaller  rooms  attached 
to  the  southern  end  of  the  retort-houses,  and  within  view  from  the 
entrance-gates.  One  of  these  is  the  office  of  the  deputy  superintendent 
of  the  works,  and  the  other  two  contain  very  ingenious  specimens  of 
apparatus  whereby  he  can  regulate  the  supply  of  gas  at  all  hours  of 
the  day,  calculate  how  much  gas  has  been  made  within  a  certain  period, 
ascertain  the  rate  at  which  it  is  being  manufactured  at  any  particular 
time,  and  keep  a  check  over  the  labours  of  the  men.  One  of  these 
rooms  is  called  the  *  valve-room,'  and  contains  the  apparatus  for  re- 
gulating the  pressure  and  supply  of  the  gas.  To  understand  the  use 
of  such  apparatus,  it  is  necessary  to  recall  to  mind  the  striking  change 
which  occurs  throughout  London  as  evening  is  drawing  on.  The  lamp- 
lighter is  seen  busily  hastening  from  lamp  to  lamp,  placing  his  slight 
ladder  against  the  street  lamp-irons,  and  kindling  the  flames  which 
give  to  our  streets  no  small  share  of  their  evening  attractions;  the 
shopkeeper  begins  to  illuminate  his  wares,  with  one  blaze  if  he  be  an 
humble  dealer,  with  a  dozen  if  his  house  be  a  '  gin-palace,9  with  a  score 
or  two  if  he  sells  *  unparalleled  bargains '  in  linen-drapery ;  the  theatres, 
the  club-houses,  the  evening  exhibition-rooms — all  begin  to  display  a 
blaze  of  light  near  about  one  time.  Now  it  must  be  obvious  that  the 
sudden  demand  thus  created  is  enormous,  and  it  may  easily  be  con- 
ceived that  great  judgment  is  required  in  adjusting  the  supply.  In 
order  that  the  gas  may  be  propelled  through  die  main-pipes  from  the 
factory  to  the  remotest  point  supplied  from  the  works,  it  is  necessary 
to  give  the  gas  a  pressure  or  elastic  force  greater  than  that  of  the 
atmosphere.  If  this  pressure  be  too  small,  the  lights  at  remote  places 
would  burn  much  too  faintly :  if  too  large,  the  flames  would  become 
so  strong  as  to  consume  an  inordinate  quantity  of  gas :   if  the  gas 
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flowed  from  the  gasometers  at  id  hour  before  ansk  at  the 

at  at  on  hour  after  dusk,  the  utmost  confusion 

occur.    To  obvkfte  these  evils  is  the  object  of  the 

Around  the  valve-zoom  are  placed  valves  connected  with  each 

main.    There  are  out  mams  touching  out  from  the  factory  moo 

different  directions,  for  the  eupply  of  different  paitiof  the 

as  each  main  requires  a  supply  of  gas  proportionate  to  the 

extent  of  the  district  through  which  k  passes,  a  ptsauuci  apparatus  ia 

attached  to  it  distinct  from  the  others.    Directing  our  attention  to  one 

main  only,  we  may  state  that  after  the  gas  leaves  the  gamin  nfuio  and 

enters  the  main,  it  k  placed  in  oommmiiration  with  a  small  tube  ksnV 

ing  to  a  *  pressure-indirator,'  by  which  the  exact  pressure  at  any 

of  the  day  or  night  is  determined.    So  long  m  the  pressure  is 

is  required,  no  changes  are  made;  but  when  it  is  either  too  great  or 

too  smelly  recourse  is  had  to  a  valve,  whose  interior  apparatus  is  in 

connexion  with  the  main.    If  the  pressure  is  too  great,  the  valve  is 

drawn  partly  across  the  main,  by  which  the  supply  of  gas  is  slackened : 

if  too  small,  the  valve  is  opened  more  than  before,  to  admit  a  greater 

volume  of  gas.    These  adjustments  are,  as  was  before  observed,  made 

in  the  '  valve-room,9  every  main  having  its  own  pressure-indicator* 

and  its  own  '  valve.' 

A  room  adjacent  to  the  one  just  mentioned,  and  called  the  '  meter- 
room,9  exhibits  to  view  a  cast-iron  case  of  a  very  tasteful  kind,  repre- 
sented in  Fig.  7.  This  case  is  probably  about  ten  feet  square,  and 
seven  or  eight  feet  high,  and  occupies  die  centre  of  the  room.  On 
the  front  are  six  or  eight  small  dials,  like  clock-faces,  and  at  the  back 
(not  seen  in  the  cut)  are  two  pipes  ascending  through  the  floor,  and 
entering  the  ease.  The  case  is  decorated  with  much  elegance,  and  the 
motto,  "  ex  fumo  dare  lucem,"  written  on  its  front,  expresses,  not 
inappropriately,  the  light-giving  object  of  the  whole  establishment  All 
the  gas  made  at  the  works  passes  into  this  case  or  ( meter  *  by  one  of 
the  pipes  just  spoken  of,  and  leaves  it  by  the  other.  The  meter  will 
contain  a  certain  known  quantity  of  gas ;  and  while  this  quantity  is 
passing  through  the  machine,  an  index-hand  is  caused,  by  mechanism 
within  the  case,  to  revolve  once  round  a  dial-plate.  Every  ten  revolu- 
tions of  this  hand  causes  another  index  to  revolve  once  round  another 
dial-plate ;  ten  of  these  latter  revolutions  cause  one  revolution  of  a 
third  index;  and  so  on  through  six  successive  stages,  the  last  index  re- 
volving only  once  while  a  million  cubic  feet  of  gas  are  passing  through 
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the  meter.  The  superintendent,  hy  looking  at  the  indications  in  these 
six  dial-faces,  is  thus  able  to  tell,  even  to  a  single  foot,  how  much 
gas  has  passed  through  the  meter  to  the  main  pipes.  There  are  two 
other  dials  on  the  front  of  the  meter,  one  of  which  is  a  regular  clock. 
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and  the  other  an  ingenious  arrangement  for  showing  the  rate  at  which 
the  gas  is  passing  through  the  meter  at  any  particular  time. 
i  The  operations  of  a  gas-factory,  like  those  of  a  glass-factory,  and 
even  in  a  still  greater  degree,  are  interminable  from  the  beginning  to 
the  end  of  the  year.  No  cessation,  even  for  a  moment,  occurs  in  the 
labours.  One  party  of  men  are  engaged  at  night;  another  party 
relieve  them  after  an  interval  of  twelve  hours,  and  are  employed  by 
day ;  but  the  furnaces  are  always  heated,  the  retorts  always  supplied 
with  their  fiercely-burning  contents,  the  gas  always  undergoing  the 
purifying  processes  previous  to  its  passage  into  the  gasometers.  The 
number  of  retorts  worked  varies  at  different  seasons  of  the  year,  ac- 
cording to  the  length  of  time  between  sunset  and  sunrise ;  for  the  gas- 
manufacturer  is  regulated,  more  perhaps  than  most  other  manufac- 
turers, by  the  movements  of  the  sun.  But  whether  the  number 
actually  worked  at  any  one  time  be  greater  or  smaller,  the  system 
pursued  i3  nearly  the  same.  At  the  Westminster  works  the  retorts 
are  so  divided  into  groups  that  some  of  them  shall  be  ready  for 
c  drawing'  every  hour.  If  we  suppose,  for  instance,  that  a  charge  of 
coals  remains  five  hours  in  the  retort,  and  that  the  retorts  are  divided 
into  five  parcels  or  sets,  one  set  would  be  filled  (say)  at  noon,  another 
at  one  o'clock,  and  the  rest  at  two,  three,  and  four  o'clock  respectively. 
Then,  by  five  o'clock  the  first  set  of  retorts  are  ready  to  be  drawn ;  at 
six  o'clock  the  second  set;  and  so  on  with  the  others.  The  precise 
arrangements  we  need  not  enter  into,  but  it  will  suffice  to  say  that 
exactly  as  the  clock  strikes  each  successive  hour,  the  men  loosen  and 
remove  the  covers  of  the  retorts,  draw  out  a  portion  of  the  coke 
into  large  iron  boxes,  draw  out  the  rest  upon  the  iron  floor  of  the 
retort-house,  throw  water  on  the  coke  preparatory  to  its  removal  from 
the  retort-house,  re-charge  the  retorts  with  fresh  coal,  replenish  the 
fires  with  a  fresh  supply  of  coke,  and  fit  the  covers — coated  on  their 
inner  surface  with  a  thick  layer  of  lime  and  clay  cement — firmly 
on  the  mouths  of  the  retorts.  In  the  intervals  which  elapse  between 
the  successive  'drawings,'  the  men  are  employed  in  pouring  the 
lime-water  into  the  troughs  beneath  the  fireplaces,  in  placing  new 
layers  of  cement  on  the  retort-covers  to  be  used  after  the  next  drawing, 
in  carrying  out  the  coke  into  the  open  air,  and  afterwards  into  the 
sheds  or  stores,  in  bringing  coals  from  the  coal-stores  to  the  retort- 
houses,  in  removing  the  ashes  which  fall  into  the  lime-water  in  the 
ash-pit,  and  in  various  other  duties  subsidiary  to  the  manufacture  of 
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gas.  The  subsequent  preparation,  or  rather  perfecting  of  the  gas, 
demands  but  a  small  amount  of  manual  labour :  it  is  in  fact  performed 
by  the  steam-engine,  which  pumps  up  the  water  from  the  well,  transfers 
from  vessel  to  vessel  the  tar  and  the  ammoniacal  liquor  abstracted  from 
the  gas,  and  sets  in  rotation  the  arms  or  fans  in  the  purifying  vessels. 

There  is  perhaps  no  part  of  the  gas  mechanism  which  requires 
better  workmanship  and  more  careful  attention  than  the  pipes  which 
convey  the  invisible  agent  from  the  works  to  the  places  where  it  is 
consumed.  However  perfect  may  be  the  mode  in  which  the  gas  is 
manufactured,  however  plentiful  the  supply,  yet  if  the  pipes  are  either 
too  small  or  too  large,  if  they  are  laid  either  too  horizontal  or  too  much 
inclined,  if  any  of  the  innumerable  joints  are  imperfectly  fitted,  the 
most  serious  inconvenience  results.  The  mains  vary  from  three  inches 
to  eighteen  inches  in  diameter,  independent  of  the  small  lateral  pipes 
which  proceed  from  the  mains  into  the  houses.  The  largest  mains 
arc  placed  nearest  to  the  gas-works ;  the  next  in  size  are  appropriated 
to  the  leading  streets  and  thoroughfares;  while  the  smaller  are  for  the 
less  important  lance  and  streets.  Where  the  streets  are  wide,  and  the 
number  of  lights  required  large,  it  is  usual  to  lay  mains  on  both  sides 
of  the  street ;  and  the  diameters  of  these  mains  are  made  to  depend 
not  only  on  the  magnitude  and  importance  of  the  street,  but  on  its 
elevation,  its  distance  from  the  works,  and  other  circumstances.  There 
is  a  circumstance  attended  to  in  laying  down  the  mains  which  is  per- 
haps not  generally  known.  They  are  laid  with  a  gradual  inclination, 
amounting  perhaps  to  an  inch  in  ten  or  twelve  yards,  instead  of  being 
horizontal ;  and  when  this  slope  is  continued  for  one  or  two  hundred 
yards,  the  mains  begin  to  ascend  in  a  similar  degree.  The  line  of 
mains  thus  ascends  and  descends  alternately  throughout  its  whole 
length.  The  reason  for  this  arrangement  is,  that  a  small  deposition  of 
II uid  takes  place  in  the  mains;  and  this  fluid,  by  flowing  down  the 
inclined  pipes,  accumulates  at  the  lower  points,  where  two  descending 
lines  meet :  here  a  reservoir  is  formed,  into  which  the  liquid  flows, 
and  by  the  occasional  use  of  a  small  pump  from  above  the  incon- 
venience is  removed. 

How  few  persons  would  guess  the  length  of  these  underground 
arteries !  How  few  would  suppose  that  the  mains,  proceeding  from 
the  Westminster  works  alone,  and  ramifying  through  the  streets  at  the 
west  end  of  the  town,  would,  if  laid  in  a  straight  line,  reach  from 
London  to  Bristol;  or,  if  combined  with  the  'service-pipes'  which 
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peas  from  the  mtiat  to  thchoatet,  extend  from  London  to  Exeter  I 
Yet  such  i»  the  case.    Rapid  at  hie  been  the  erection  of  new 
At  extension  of  the  gee  mena&cture  bit  proceeded  with 
greater  rapidhy.    In  the  year  1814  there  wt*  onry  one  gteetntttrt*  the 
Westminster  elation  of  die  Oiertered  Ck>mpe^r  Aea  the  e^y  eomp«!y 
in  London;  end  tint  gtnetneter  held  only  fourteen  thuiwiii  cubic  feet. 
By  the  year  1822,  according  to  a  Report  on  the  variant  gat-werka, 
patented  by  Sir  William  Confrere  to  the  OuuioUiy  of  State,  the 
Wcctmimtor  werkt  had  reached  the  following  petition :— «  The  whole 
nmber  of  retortt  which  were  fixed  wet  300;  the  gitetttt 
working  at  anytime  221 ;  the  lettt  number  87.    Fifteen 
varying  in  dimentitnt,  the  contentt  competed  at  20,026  cable  mat 
each,  amounting  to  309^385  cubic  feet  altogether,  bwt  never  qtrito 
filled.    The  extent  of  main*  belonging  to  tfait  station  it  abewt  W 
mllet;  the  produce  of  gat,  from  10,000  to  11,000  cubic  feet  front  a 
chaldron  of  coals.    The  weekly  contumptiott  of  coalt  b  leckoned  at 
forty-two  buthelfl  for  each  retort,  amounting  to  about  602  chaldrons : 
and  taking  the  average  number  of  retortt  worked  at  this  station  at 
153,  would  give  an  annual  consumption  of  coals  of  upwards  of  9282 
chaldrons,  producing  111,384,000  cubic  feet  of  gas.     The  average 
number  of  lights  during  the  year  1822  was  10,660  private,  2248  street 
lamps,  and  3894  theatre  lamps."     In  the  interval  which  bat  elapsed 
since  this  Report  was  made,  great  extension  has  taken  place  in  all  the 
operations  of  the  gas  manufacture.      The  Westminster  station  now 
contains  about  six  hundred  retortt;  the  twenty  gasometers  have  an 
aggregate  capacity  of  nearly  800,000  cubic  feet ;  the  length  of  main- 
pipes  exceeds  a  hundred  and  twenty  miles,  and  of  service-pipe  fifty 
miles.     The  quantity  of  gas  which  leaves  the  works  on  a  mid-winter's 
day  is  a  million  and  a  quarter  cubic  feet.     As  to  the  area  of  ground 
over  which  this  quantity  is  spread,  it  may  be  best  seen  by  taking  a  map 
of  London,  and  tracing  out  a  boundary,  of  which  the  northern  part 
shall  be  Oxford-street,  the  eastern  Temple-bar,  the  western  Grosvenor- 
place,  and  the  southern  the  Thames :  the  maze  of  squares,  markets, 
streets,  and  lanes  included  within  this  boundary  points  out  the  scene  of 
operations. 

Whether  or  not  we  accept  the  motto  used  by  Mr.  Matthews  in  his 
work  on  Gat-Lighting, — 

"  This  U  au  art  which  doth  excel  nature/* 
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there  is  abundant  room  for  admiration  and  congratulation  in  the  history 
and  application  of  this  light-giving  agent;  and  the  following  state- 
ment, from  the  '  Penny  Cyclopaedia,'  shows  how  extensively  the  ad- 
vantages are  now  appreciated  : — "  Every  large  town  in  Great  Britain 
has  long  had  gas;  the  smaller  towns  hare  followed,  and  there  is  now 
scarcely  a  place  in  the  kingdom  without  it  The  continental  nations 
have  slowly  followed  our  example;  Paris  for  some  years,  and  more 
recently  the  towns  of  Lyon,  Marseille,  Bordeaux,  Nantes,  Caen, 
Boulogne,  Amiens,  and  several  others,  have  adopted  it.  It  is  in  use  in 
many  parts  of  Germany  and  Belgium,  and  St.  Petersburg  has  a  small 
establishment,  which  is  rapidly  increasing  under  the  superintendence  of 
a  gentleman  from  one  of  the  London  works.  The  larger  towns  in  the 
United  States  also  burn  gas  ;  and  even  in  the  remote  colony  of  New 
South  Wales,  the  town  of  Sydney  has  introduced  this  valuable  inven- 
tion, which  we  have  no  doubt  will  be  found  there,  aa  it  has  been 
in  London,  as  useful  in  preventing  nocturnal  outrage  as  an  army  of 
watchmen." 


XIX  —  A  DAT  AT  A  COACH-FACTOKY. 


" 


Accob»ikc  to  the  information  of  Slow,  the  business  of  conrk-miihiiitj 
arose  more  suddenly  in  England  than  hits  commonly  been  (lie  case 
in  the  imnnls  of  our  mmiufact>u-es.  "In  the  yeere  15fi4,"  says  he, 
"  Guylli&m  Boonen,  a  Dutchman,  became  the  queene's  coachmanne,  and 
was  [lip  first  that  brought  the  use  of  coaches  into  Enplfind.  And  after 
a  whi!r,  divers  great  ladies,  with  as.  great  jealousie  of  the  queene's  dis- 
pleasure, made  them  coaches,  and  rid  in  them  up  and  downc  the 
countries,  to  the  great  admiration  of  all  the  beholders;  but  then  by 
little  and  little  they  grew  usual  among  the  nobilitie,  and  others  of  sort, 
and  within  twentie  yeeres  became  a  great  trade  of  coach-making."  The 
fashion  gained  a  permanent  footing,  notwithstanding  the  opposition  of 
watermen  and  chairmen,  and  the  vituperation  of  Taylor  the 'water- 
poet,'  who  reviled  the  new-fashioned  coach  as  a  "  great  hypocrite,  for 
it  hath  a  cover  for  knavery,  and  curtains  to  vaile  and  shadow  any 
wickedness.  Besides,  like  a  perpetual  cheater,  it  wean  two  bootes 
and  no  spurs,  sometimes  having  two  pair  of  legs  to  one  boot,  and  often- 
times (against  nature)  it  makes  faire  ladies  weare  the  boote ;  and  if  you 
note,  they  are  carried  back  to  back,  like  people  surprised  by  pyrata,  to 
be  tyed  in  that  miserable  manner,  and  thrown  overboard  into  the  sea. 
Moreover,  it  makes  people  imitate  sea-crabs,  in  being  drawn  side-way, 
as  they  are  when  they  sit  in  the  boot  of  the  coach  ;  and  it  is  a  dan- 
gerous kinde  of  carriage  for  the  commonwealth,  if  it  be  considered." 

We  shall  attempt  to  convey  some  idea  of  the  mode  of  constructing 
these  "  great  hypocrites ;"  but  that  our  account  must  be  nothing  more 
than  a  cursory  glance  will  be  evident  when  it  is  considered  that  the 
construction  of  a  coach  requires  the  aid  of  coach-body  makers,  carriage- 
makers,  coach- smiths,  coach-platers,  coach-bcaders,  coach-carvers, 
coach-trimmers,  coach-lace  makers,  coach-lamp  makers,  harness-makers, 
coach-wheelwrights,  coach- painters,  herald-painters,  and  various  others 
whose  occupations  form  more  or  less  distinct  branches  of  trade.  The 
more  prominent  only  of  these  can  be  here  noticed. 
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Perhaps  the  simplest  mode  of  viewing  the  construction  of  a  coach  is 
in  reference  to  the  materials  used.  These  are  principally  timber,  iron, 
plated  metal,  leather,  paint,  varnish,  and  woven  materials.  The  main 
parts%of  a  vehicle  are  constructed  of  wood,  whether  in  relation  to  the 
body  (the  part  in  which  the  travellers  are  seated),  the  under  frame- 
work, or  the  wheels.  Iron  is,  however,  used  in  considerable  quantity, 
not  only  for  the  springs,  but  in  almost  every  part  of  the  vehicle,  in 
order  to  enable  the  latter  to  bear  the  very  severe  strain  to  which  it  is 
subject.  Plated  metal  is  used  principally  for  ornament,  such  as  head- 
ings, &c,  in  addition  to  its  employment  for  handles,  hinges,  and 
various  other  small  pieces  of  mechanism.  Leather  is  used  for  cover- 
ing the  upper  part  of  the  body  of  the  best  coaches,  for  suspending  the 
body  in  its  supporting  frame,  for  attaching  the  horses  to  the  vehicle, 
and  in  a  small  degree  for  the  internal  trimmings  of  the  coach.  Paint 
and  varnish  are  of  course  used  for  the  customary  purposes,  in  pre- 
serving and  beautifying  the  surfaces  of  the  wood  and  iron.  Woven 
materials,  such  as  carriage-lace,  fine  woollen-cloth,  silk,  &c,  are  em- 
ployed in  the  internal  decoration  or  *  trimming '  of  a  coach. 

It  may  now  be  asked  whether  these  various  operations  are  ever 
carried  on  under  one  roof,  and  by  one  establishment ;  or  whether,  in 
order  to  see  the  different  processes  of  coach-making,  it  would  be  neces- 
sary to  visit  as  many  different  tradesmen  as  were  enumerated  in  a 
former  paragraph.  No  one  establishment  makes  all  the  various  parts 
of  a  coach ;  and  great  differences  exist  in  the  extent  to  which  the  con- 
nexion of  the  branches  is  carried.  Some  of  the  smaller  manufacturers 
merely  put  together  the  parts  which  have  been  procured  ready  made 
from  other  persons,  while  the  larger  firms  embrace  several  different 
departments,  whereby  the  parts  of  a  coach  are,  for  the  most  .part,  en- 
tirely made  within  one  factory.  We  have  hence  thought  it  desirable 
to  describe  the  operations  of  an  establishment  of  the  latter  kind,  such 
as  that  of  Messrs.  Pearce  and  Countze  (long  known  as  Baxter's),  in 
Long  Acre ;  a  factory  conducted  on  a  large  scale,  and  embracing  a 
great  number  of  departments. 

We  are  not  antiquarian  enough  to  know  whether  Long  Acre  has, 
from  the  time  of  its  formation,  been  a  bazaar  for  coach-makers ;  but 
certain  it  is  that  at  the  present  day  coach-making  operations  form  the 
most  remarkable  feature  in  that  street.  Out  of  about  a  hundred  and 
forty  houses  which  the  street  contains,  more  than  fifty  are  occupied 
either  by  coach-makers,  so  designated,  or  by  manufacturers  of  the 
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lamps,  firings  hwnsss,  Ac  fcr  concha*  Thsfirm  which  wshswsjiat 
naid  occapkc  two  of  these  booses,  togrthsr  with  a  large  wngs  of 
hack  premises,  adjacent  to  Cross  Lane.  Wo  will  mpidlp  g^oit 
thioagh  the  factory  beforo  detailing  the  piotsssss  of  mamriaetm. 
.  Tho  tot  portion  of  the  premises  k  occupied,  ee  in  other  h&nm 
of  a  similar  kind,  by  finished  carriage*  of  various  femes,  suck  at 
coaches,  chariots,  phaetons,  gigs,  cabriolets,  carrioles,  ttfbuja,  Ac 
Behind  this  is  an  open  court  or  quadrangle,  to  which  entrance  ie  ob- 
tained from  Cross  Lane,  and  from  whence  stairs  and  pasaages  keel  t» 
the  various  rooms  of  the  factory,  which  are  seen  on  all  fimr  aides  of 
the  central  court.  Beyond  this,  still  on  a  kvel  with  the  ground,  k  a 
large  wmreroom  or  shopy  into  which  the  carriages  are  lowered 
completed  in  the  upper  room*,  A  trap-door  of  largo  sue  k  seen 
head,  from  which  descends  an  inclined  wooden  railroad  or  'shoot*  bat 
the  lowering  of  the  carriages,  by  the  aid  of  tackle  in  the  rootn  above* 
Still  father  towards  the  north,  and  extending  to  the  narrow  street 
called  Brokers'  Row,  is  the  timber  store-room,  around  which  on  every 
side  are  stored  the  mahogany,  oak,  ash,  elm,  deal,  and  other  woods 
employed  in  the  making  of  carriages.  Most  of  this  timber  is  kept 
here  several  years  before  use,  in  order  to  ensure  its  dryness ;  and  it  k 
cut  into  planks  in  sawpits,  with  which  this  part  of  the  premisee  k 
provided. 

Returning  nearer  to  the  front  of  the  building,  we  ascend  a  staircase 
which  leads  to  the  workshops  and  show-rooms  on  the  first  floor.  At 
the  head  of  the  stairs  is  the  *  harness  department,'  where  the  numerous 
traces,  bands,  straps,  and  other  articles  of  leather  for  carriages  are 
made.  The  middle  of  the  room  is  filled  with  harness  in  a  more  or 
less  prepared  state;  and  around  the  room  are  small  work-benches* 
each  occupied  by  one  man.  All  the  harness  required  for  the  carriages 
k  made  within  the  building.  Beyond  the  harness-workshop  k  a 
gallery  or  passage,  lighted  on  one  side  by  a  row  of  windows,  and  lined 
on  the  other  by  glass  cases  filled  with  specimens  of  the  more  deco- 
rative parts  of  carriage  furniture  and  harness.  This  gallery  leads  to 
the  'carriage  show-loft,'  a  very  extensive  room  filled  with  carriages 
nearly  in  a  finished  state :  it  is  occupied,  as  the  name  imports,  princi- 
pally as  a  show-room ;  but  some  parts  of  a  carriage  are  fitted  to  their 
proper  places  in  this  room,  and  there  are  mechanical  means  for  re- 
ceiving carriages  from  the  floor  above,  and  lowering  them  to  the 
floor  below. 
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A  door  on  the  left-hand  aide  of  the  <  ■how-loft '  leads  to  the  '  smith's 
shop,'  a  large  square  building  of  two  stories,  fitted  up  with  every  con- 
venience for  the  manufacture  of  iron-work.  Almost  every  particle  of 
iron  used  in  the  construction  of  carriages  by  this  firm  is  made  within 
their  own  premises;  axles,  cranes,  bars,  stays,  plates,  bolts, and  various 
other  forma  in  which  the  metal  is  used,  are  made  in  this  shop.  The 
upper  story  is  a '  filing  and  turning '  shop,  and  the  lower  a  '  forging  * 
shop.  The  latter  is  provided  with  eight  forges  or  furnaces,  ringed 
conveniently  round  the  sides;  and  near  each  forge  U  a  gas-branch,  to- 
gether with  anvils  and  the  requisite  utensils,  for  the  working  of  the 
men  in  the  evening  as  well  as  by  day.  All  the  iron  and  steel  employed 
u  brought  in  in  the  form  of  bars  two  or  three  inches  wide ;  the  former 
to  be  worked  into  axles,  bolts,  4c,  and  the  latter  into  springs,  which 
form  a  very  important  part  of  the  fittings  of  a  coach.  When  the  va- 
rious articles  of  steel  and  iron  are  brought  to  a  certain  stage  in  this 
lower  shop,  they  are  carried  to  the  upper,  where  there  are  two  or  three 
powerful  lathes  for  turning  the  metal,  together  with  vices  and  benches 
at  which  men  are  engaged  in  filing  and  finishing  the  metal-work.  The 
smiths  and  their  assistants,  from  the  skill  and  strength  required  of 
them,  form  a  class  of  workmen  who  can  command  higher  wages  than 
almost  any  other  workers  in  iron. 

The  lower  floor  of  the  smith's  shop  communicates  with  a  timber-loft, 
and  the  upper  floor  with  the  show-loft,  into  which  we  now  return,  and 
proceed  up  another  flight  of  stairs  to  the  next  higher  story  of  the  fac- 
tory. This  story  is  occupied  aa  the  '  coach-making  loft,'  and  is  repre- 
sented in  our  frontispiece.  All  the  wood-work  belonging  to  the 
coaches,  the  wheels  and  some  smaller  portions  excepted,  is  fashioned 
and  put  together  in  this  workshop;  it  is  therefore  the  moat  important 
part  of  the  factory.  It  extends  perhaps  eighty  or  ninety  feet  in  length, 
and  contains  all  the  implements  and  arrangements  for  forming  the 
wood-work  of  vehicles.  Coaches,  chariots,  cabriolet*,  and  other  forms 
of  vehicle,  are  seen  in  various  parts  of  the  shop  or  loft,  and  in  various 
stages  of  progress.  Work-benches  are  placed  round  the  sides  on  which 
the  piece*  of  wood  are  fashioned  and  prepared;  while  the  centre  con- 
tains the  carriages  in  progress. 

Again  we  ascend  to  another  story  equal  in  size  to  the  lower,  and 
occupying  the  upper  part  of  the  building.  This  story  is  appropriated 
to  two  dintinet  workshop*  or  lofts,  the  '  painting-loft  *  and  the  '  trim- 
ming-loft.'   The  former  of  these  is  nothing  more  than  a  large  painting 
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shop,  ao  fcr  aa  regards  the  general  anangemant  The 
other  vehicles,  in  a  certain  atage  of  progress,  an  drawn  «p  into  tUtf 
upper  Boor  in  order  to  be  painted  In  walking  through  tUi  room  w* 
observe  coaches  undergoing  the  proeeaaof  paintings-others  the*  of 
Tamiihing— othert  drying  between  the  coats  of  peint  or  of  varnish 
others  under  we  hands  of  the  herald-painter.  The  *  trimming-loft,1  on 
the  aame  floor,  if  the  room  in  which  all  the  interior  fittings  of  a  eomm 
are.  completed.  Pile*  and  rolle  of  morocco  leather,  of  ooaeUaee,  of 
•ilk,  of  broad-cloth,  are  lying  around  on  benches  and  tables,  and  work- 
men are  engaged  in  fitting  the  linings,  cushions,  fringes,  and  other  Is-' 
terior  decorations  of  private  carriages. 

After  having  quitted  the  main  building  of  the  factory,  we  cross  the 
court-yard  to  the  *  plater's  loft.'  This  is  a  workshop  in  which  many 
of  the  brass,  steel,  and  plated  articles  belonging  to  a  coach  are  either 
manufactured  or  else  brought  into  a  form  fit  for  the  coachmaker*s  use. 
It  contains  a  *  drawing-bench,9  for  making  the  beading  which  is  need 
so  extensively  at  the  edges  of  a  coach,  as  well  as  other  mechanical 
arrangements  for  working  in  metal. 

It  will  thus  be  seen  that  the  operations  carried  on  within  the  walla 
of  the  factory  are  very  varied,  and  embrace  the  manufacture  of  articles 
differing  totally  in  their  materials  and  formation.  Let  us  now  proceed 
somewhat  more  into  detail. 

The  first  thing  to  be  done  in  building  a  coach-— as  in  building 
a  house  or  a  ship — is  to  draw  the  design,  to  display  taste  and  in- 
vention in  the  plan  and  proportion,  so  as  to  combine  comfort  with 
elegance  to  the  greatest  possible  degree.  There  must  be  an  architect 
for  a  coach  as  well  as  for  a  house  or  a  ship,  and  he  is  required  to 
possess  inventive  ingenuity,  as  well  as  a  knowledge  of  geometrical 
forms.  The  working-drawing  or  design  for  a  coach  is  sketched  with 
chalk  on  a  large  smooth  black  board,  and  on  the  same  scale  as  the 
vehicle  to  be  constructed.  The  party  for  whom  the  coach  is  to  be 
made  has  thus  an  opportunity  of  seeing  the  plan  and  proportions,  and 
of  suggesting  alterations  before  practical  operations  are  commenced. 
The  elegance  and  costliness  of  a  well-built  private  carriage  render 
it  quite  as  much  an  object  of  taste  as  of  convenience ;  and  thus  the 
ingenuity  of  the  coach-designer  is  constantly  at  work  to  devise  im- 
proved forms  and  modes  of  arrangement  in  the  various  parts  of  a  car- 
riage. In  addition  to  its  elegance,  too,  a  coach  is  constructed  in  a 
manner  more  and  more  conducive  to  the  comfort  of  the  inmates— 
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ft  meed  of  praise  which  we  cannot  always  give  to  die  prevailing 
form  of  hate  and  coats,  for  the  latter  often  teach  us  that  fashion  is 
an  uncomfortable  tyrant. 

When  the  form  and  proportions  are  definitely  arranged  and  clearly 
sketched  on  the  board,  a  plan  is  adopted  very  similar  to  that  observed 
in  building  a  ship.  The  pattern  of  a  ship,  aa  explained  in  another 
part  of  this  volume,  is  drawn  the  full  iize,  and  a  mould  is  formed  of 
pieces  of  thin  wood,  adapted  to  all  the  chalk-marks  in  the  sketch,  and 
serving  as  guides  to  the  shipwright  in  fashioning  the  hull  of  a  ship. 
So  it  is  with  the  coach-builder.  He  prepares  a  mould  of  a  coach,  that 
is,  he  places  a  series  of  thin  pieces  of  wood  to  the  chalk-marks  on  the 
board,  shaping  them  in  such  a  manner  as  to  guide  the  saw  and  plane  of 
the  workmen  hereafter.  The  chief  reason  for  this  similarity  in  the 
operation  of  the  shipwright  and  the  coach-builder,  so  far  as  regards  the 
commencement  of  their  operations,  is  found  in  the  tortuous  forms  of 
the  pieces  of  wood  used  in  the  structure.  Without  any  further  allu- 
sion to  a  ship,  we  may  merely  observe,  that  there  is  scarcely  a  right 
angle  or  a  straight  line  throughout  a  coach.  Curvatures  of  the  most 
remarkable  and  complicated  kind  occur,  which  cannot  be  expressed  in 
feet  and  inches ;  and  thus  it  becomes  necessary  to  have  a  type,  a 
mould,  a  pattern  of  some  kind  or  other,  to  transfer  the  required  forms 
from  the  chalk  sketch  to  the  rough  wood  on  which  the  workman  is 
afterwards  employed. 

The  sketch  being  formed,  and  the  pattern -pieces  prepared  in  con* 
formity  with  it,  the  wood  is  selected  fitted  for  the  purpose.  In  the 
factory  whose  arrangements  we  have  described  above,  there  are  two 
eawpits — one  for  cutting  wood  in  the  'round,'  and  the  other  for  'con- 
verting.' The  'round'  is  the  technical  appellation  for  wood  just 
in  the  form  in  which  it  is  cut,  before  being  squared,  and  in  this 
form  a  large  quantity  of  timber  is  stowed  away  in  the  factory.  The 
operations  of  the  sawyer,  by  which  the  trees  are  cut  into  planks,  are 
of  the  usual  kind,  and  require  no  particular  nicety. 

When  the  wood  is  cut  into  planks,  it  is  '  converted'  in  the  other 
pit.  This  term  (which  is  also  used  by  shipwrights  in  an  analogous 
manner)  relates  to  the  cutting  of  the  planks  into  the  required  forms 
by  means  of  the  pattern-pieces,  and  requires  much  more  care  and 
judgment.  The  rougher  and  larger  pieces  only  are  cut  here,  the 
smaller  being  shaped  above-stairs.  A  word  or  two  may  here  be 
said  on  the  varieties  of  wood  employed  by  the  coach-builder.     Ash  is 
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*  badge-raw '  •*. a  tough  Onrai  wood,  fa  thai  with  wmmb~tk«  pnmuhaa} 
parts  of  the  frame-work  of  &  coach  in  i  imslnwlad  it  bat  batts  as< 
«wp  or  twist,  and  thua  bMonct  fir  m«j  poxpaaai  ft  www  kU  of 

•father.    B — *•  I hMpkfaj  -»—-■» tfcj  ligjin  afft, 

host  coaches.  Elm  fa  employed  for  pfanhmg  in  thaw  parts  of  ma 
"y  of  *  coach  requiring  Bach  strength,  as  also  Jbr  the  mnrea  «f 
Oak,  in  similar  marwer,  fa  employed  m  varioaa  farm  of 
rength  and  darebUity  are  laoumaL  Mahogany 
i  for  the  panels  of  the  heat  martial  tV»n  bread, 
i  winch  Ham  the  moat  cna> 
a  pert  of  the  body  of  a  coach.  Spenieh  mahogany,  which  mat 
calnnet-maker  selects  as  the  most  beautiful  far  hit  mupmm\  fa  not  an 
mmM  to  Urn  omrnVhajfaW  u  Bit  fcmi  aaflrf  Hwmm,  —  arrmat  at* 
B»  i«ntn—  of  it>  curled  ami  twisted  grain  to  coafotm  to  the  mmdmw 
which  eoach-penels  receive.  Deal  and  a  few  other  kinds  of  timber  an 
used  to  a  limited  extent  in  coaches ;  but  aali  and  mahogany  an  the 
two  principal  kinda. 

The  proper  timber  being  selected  for  the  various  parti  of  a  coach, 
it  is  taken  up  to  the  coach-making  loft,  where  the  operations  of  the 
maker  commence.  It  may  be  here  stated  that  the  term  '  carriage  *  ia 
used  by  the  workman  in  a  sense  different  from  that  commonly  em- 
ployed. We  speak  indifferently  of  a  coach  or  a  carriage ;  but  the 
coach-builden  apply  the  latter  term  only  to  the  frame-work  which 
lies  beneath  or  around  the  body,  and  which  serves  both  to  support  the 
body  and  to  connect  it  with  the  wheels,  pole,  Ac.  Hence  there  are 
two  classes  of  workmen  employed,  the  one  called  *  body-makers,'  and 
the  other  'carriage-makers;'  the  one  employed  principally  on  ^ffljffatft 
frame-work  and  panelling,  the  other  on  stouter  masses  of  wood. 
Body-makers  may  be  regarded  as  the  principal  artisans  employed  in 
a  coach-factory.  They  are  required  to  possess  a  practical  knowledge 
of  complicated  geometrical  forms,  and  a  very  accurate  hand  and  eye. 
The  body  of  a  coach  u  first  put  into  shape  by  a  skeleton  frame-work 
of  ash,  every  piece  of  which  is  more  or  less  curved  in  one  direction  or 
another,  and  sometimes  in  double  curvature.  The  meeting  edges  of 
the  various  pieces  of  wood  are  seldom  at  right  angles  to  the  surface, 
and  various  methods  of  joining  are  thereby  rendered  necessary:  in 
tome  parts  gloe,  in  others  bolts,  nails,  or  screws  ;  and  in  others  those 
kinds  of  joints  known  to  workmen  by  the  names  of  the  tenon-and- 
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mortice  joint,  the  lap-joint,  and  the  groore.  In  forming  the  several 
pieces  for  the  body  of  a  coach,  the  workman  makes  constant  use  of 
the  pattern  or  mould-  pieces,  by  which  he  b  guided  in  the  car  vat  urea 
given  to  the  different  parts.  The  actual  working  of  the  wood  does 
not. differ  much  from  the  operation  of  a  joiner;  plane*  and  the  cus- 
tomary joining  tools  being  alike  employed  by  each.  Not  only  are  the 
skeleton  pieces  of  the  frame-work  jointed  together  with  great  nicety, 
but  equal  or  even  still  greater  care  is  required  in  preparing  the  grooves 
for  the  reception  of  the  mahogany  panels.  The  panels  themselves  sre 
brought  to  the  symmetrical  and  elegantly  cured  forms  which  they 
present,  partly  by  the  plane,  and  partly  by  the  united  action  of  heat 
and  moisture.  If  a  thin  plank  be  wetted  on  one  side,  and  heated  on 
the  other,  it  will  speedily  become  convex  on  the  moistened  side  and 
concave  on  the  other;  and  the  workman  is  enabled  to  make  these 
forms  permanent. 

The  experience  and  tact  requisite  for  this  department  of  coach- 
building  have  the  usual  effect  on  the  relation  between  master  and 
workman.  The  rate  of  wages  is  as  high,  we  believe,  as  from  three  to 
five  guineas  per  week.  Coach-body  makers,  indeed,  rank  among  the 
highest  order  of  London  artisans  :  the  number  of  first-rate  workmen  in 
that  branch  is  limited,  and  does  not  appear  likely  to  increase  in  any 
great  degree. 

The  reader  will  then  understand  that  the  body  of  a  carriage,  i.  e- 
that  part  in  which  the  sitters  are  placed,  is  made  by  a  class  of  work- 
men different  from  those  who  make  the  under  part  of  a  carriage  ;  that 
the  wood  of  which  the  body  is  principally  formed  (in  the  larger  and 
more  important  factories)  is  principally  ash  and  mahogany;  that  the 
workman  fashions  the  various  pieces  by  the  aid  of  a  pattern-board,  U 
in  the  process  of  ship-building;  that  the  actual  process  of  working  the 
wood  is  a  superior  kind  of  joiner's  work ;  and  that  the  operations  are 
conducted  in  that  floor  of  the  building  called  the  '  coach-making  loft.1 
While  the  body  of  a  coach  is  thus  in  the  process  of  formation,  the 
other  parts  are  being  made  by  other  sets  of  workmen  ;  the  *  carriage- 
makera '  are  employed  on  the  complicated  mechanism  .beneath  the 
body  ;  the  smiths  are  preparing  the  numerous  pieces  of  iron  required 
in  various  parts  of  the  coach;  and  the  wheelwrights  are  making  the 
wheels.  Perhaps  we  may  as  well  introduce  in  this  place  the  few 
observations  we  have  to  offer  on  the  subject  of  wheel-making.  The 
business  of  a  wheelwright  is  totally  distinct  from  that  of  a  coach- 
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atablislunent  of  the  latter  kind,  we  believe,  being  in  the 
t  of  mason,  the  wheels  for  their  own  coaches.  But  we  think  it 
"  I  to  pttt  our  coach  upon  wheels  before  presenting  it  to 
and  ahull  therefore  briefly  describe  the  operations  of  wbeel- 
«  ettt-ied  on  at  the  extensive  manufactory  of  Messrs.  Curll 
tad  Glover,  So  Street,  Soho. 
, ..  A  eoach-whe  is  a.  remarkable  instance  of  lightness  combined  with 
diiot  less  remarkable  for  the  accuracy  of  hand  and  eye 
la  construction.  As  a  matter  of  principle,  ;i  large  flat 
r  pfcKffl  Of  wood,  with  a  hole  in  the  centre,  would  form  a  wheel, 
fftdiia  many  countries  forms  the  only  kind  of  wheel  used  at  the 
«•$  day ;  bat  practice  shows  that  a  much  smaller  quantity  of  material 
ia  capable  of  being  wrought  into  a  wheel  excelling  not  only  in 
aaaee,  but  abo  in  durability,  such  rude  productions.  The  essential 
porta  of  a  modern  wheel  are  the  nave,  the  spokes,  and  the  fettots,  ( 
responding  to  the  centre,  the  radii,  and  the  circumference  of  a  cir 
The  nave  is  a  short  block  of  wood,  usually  elm,  forming  the  middle  of 
the  wheel,  and  pierced  with  a  hole  to  receive  the  axle  or  axle-tree. 
The  spokes  are  bare  of  oak,  radiating  from  the  nave  at  equal  distance* 
one  from  another,  and  extending  to  equal  distances  from  the  nave. 
The  felloes  are  circular  segments  of  ash,  framed  on  the  extremities  of 
the  spokes,  and  joined  one  to  another  so  as  to  form  a  circle.  To  these 
parts  must  be  added  the  tire,  an  iron  hoop  which  binds  all  the  felloes 
closely  together. 

The  mass  of  elm  intended  for  the  nave  is  turned  to  the  required 
dimensions  and  shape  in  a  lathe,  and  is  hollowed  within  to  receive 
the  axle.  It  is  then  fixed  in  a  kind  of  groove,  with  its  axis  hori- 
zontal ;  and  the  mortices  or  holes  are  chiselled  out,  for  the  recep- 
tion of  the  ends  of  the  spokes.  This  is  a  nice  and  difficult  opera- 
tion, requiring  a  practised  eye  for  its  proper  execution,  on  account  of 
the  peculiar  direction  in  which  the  spokes  radiate  from  the  nave  of  a 
wheel.  If  we  stand  at  a  short  distance  behind  a  carriage,  we  shall 
perceive  that  the  wheels  are  not  flat,  but  that  they  are  concave  on  the 
outer  surface  and  convex  on  the  inner ;  the  lower  spokes  are  nearly  in 
a  vertical  position,  while  the  upper  spokes  branch  out  at  a  considerable 
angle  from  the  vertical.  There  are  various  reasons  for  this  form, 
some  of  which  relate  to  the  strength  of  the  vehicle,  some  to  the  in- 
crease of  room  for  the  body  of  the  coach  without  increasing  the  width 
of  the  track  of  the  wheels,  and  some  to  the  shielding  of  the  coach 
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from  being  splashed  with  dirt.  The  holes  for  the  spokes  have  there- 
fore to  be  chiselled  in  conformity  with  this  '  dishing  '  of  the  wheel,  as 
the  conical  form  is  called ;  and  not  only  so,  but  half  of  the  spokes  are 
placed  nearer  to  one  end  of  the  nave,  and  the  other  half  to  the  other, 
for  the  sake  of  increasing  the  strength,  and  thus  the  holes  have  to  be 
made  at  different  parts  of  the  nave's  length. 

The  pieces  of  oak  for  the  spokes  are  brought  to  the  factory  in 
lengths  of  about  four  feet,  and  are  then  shaped  by  hand  to  the  light 
and  elegant  forms  with  which  we  are  familiar.  The  lengths  of  the 
spokes  must  of  course  depend  on  the  diameter  of  the  wheel.  The 
front  wheels  of  a  modern  coach  are  from  forty  to  forty-four  inches  m 
diameter;  and  the  hind  wheels  from  fifty  to  fifty-six  inches.  The 
front  wheels  have  usually  twelve  spokes,  and  the  hind  wheels  fourteen. 
A  plane,  the  usual  aid  to  a  workman  in  giving  a  smooth  surface  to 
wood,  cannot  be  employed  in  preparing  the  spokes,  on  account  of  the 
varying  curvatures  which  they  present;  a  small  cutting  tool  called  a 
'spoke-shave*  is  the  principal  instrument  employed.  One  endof  each 
spoke  is  formed  into  a  tenon  to  fit  the  mortice-hole  in  the  nave;  and 
the  spokes  are  filed  by  the  operation  of  'speeching,*  or  '  spoking,'  re- 
presented in  Fig.  2.     The  nave  is  placed  in  a  kind  of  socket  at  a  short 
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afcrte  the  ground,  hi  a  part  of  thewctfcshep  vfcsze  ft  dafc  is 
in  the  floor  to  more  the  spoke*  as  the  nave  si  gndnaDy  tssnai 
bowmL;  ftnd  the  spoke  it  then  Uiea  into  the  hide  prepared  ibr  it,  by 
repeftted  blows  with  ft  mallet  The  spokes  ftre  partially  shaped  before 
being  driven  into  the  nave,  sndftie  finished  ftftarwaida,  The  rfan  of 
ft  wheel  is  formed  of  seven!  distinct  pioeee  called  jMfeos,  each  ssttoe 
being  long  enough  to  receive  the  ende  of  two  spokes*  The  aak  of -which 
they  ftre  formed  if  brongbt  to  Ac  sactary  in  short  lungMj  umei 
pieces,  Afterward*  shaped  to  the  proper  larm  «nd  sfinMnaione  by  mesne 
of  pftttern-boftrdt  «hM  vaiimai  cutting  took.  When  the  finflirts?  fttv 
finmed,  they  ftre  fixed  finnly  on  ft  low  bench,  and  fbnr  ihinlai  hftks 
ftre  drilled  in  eneh  piece,  two  to  receive  die  cade  of  the  cpokef,  which 
are  ibrmed  into  cylindrical  tenon*,  and  two  for  joining  the  felloes  end 
to  end.  For  the  letter  purposes,  ahort  cylindrical  pieceo  of  oak,  ftboot 
three  inchea  long,  and  called « dowela/  ftre  mode,  and;  being  fitted  to 
corresponding  holea  made  in  the  ends  of  the  felloes,  aenre  to  mdte 
them  one  to  another.  Wedges  are  inserted  when  required,  and  the 
whole  become  thus  firmly  combined  in  the  form  of  a  wheeL 

But  the  piecemeal  manner  in  which  the  circumference  of  the  wheel 
is  thus  made  up  would  ill  qualify  it  for  service,  were  not  ft  strengthen- 
ing hoop  of  iron  fitted  on.  Formerly  straps  of  iron,  called  '  strakea,' 
were  applied  to  the  surfaces  of  the  felloes,  covering  the  joints;  but 
after  a  time  an  improved  method  came  into  use,  consisting  in  the 
application  of  a  solid  iron*hoop,  which  is  put  on  the  wheel  while  hot, 
and  by  shrinking  as  it  cools,  forces  the  whole  of  the  framing  together 
into  a  firm  body.  The  process  of  '  hooping '  or  ( tiring '  a  wheel  is 
represented  in  Fig.  3.  In  an  open  court  of  .the  wheel-factory  is  a  cir- 
cular flat  iron  plate,  placed  in  a  horizontal  position,  with  a  vertical  axis 
or  stem  rising  from  its  centre.  The  wheel  is  placed  down  on  this  plate, 
the  concave  or  c dished '  side  downwards;  the  nave  resting  in  a  hole  in 
the  plate,  and  the  wheel  being  fixed  to  the  central  stem  by  a  cap  and 
screw.  Immediately  adjoining  this  circular  plate  is  a  small  furnace 
adapted  for  the  reception  of  the  hoop  or  tire,  which  has  been  previously 
welded  to  the  required  size ;  and  when  the  tire  is  brought  to  a  proper 
heat,  it  is  taken  from  the  furnace,  and  by  means  of  iron  instruments 
fitted  to  the  circumference  of  the  wheel.  The  diameter  of  the  tire  is 
such  that  it  would  not  fit  on  the  wheel  while  cold,  but  being  expanded 
by  heat,  it  encompasses  the  wheel,  and  gradually  clings  tightly  to  it  as 
it  gets  cold.     To  aid  in  this,  two  men  beat  the  tire  with  powerful 
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Fig.  3. 

hammers,  while  the  two  others  cool  the  iron  by  sprinkling  it  with 
water.  Iron  pins  are  subsequently  driven  through  the  tire  and  felloe*, 
one  on  each  side  of  every  joint,  the  point*  being  securely  riveted  inside 
the  felloes.  Iron  hoop*  are  also  placed  round  the  projecting  parU  of 
the  nave,  to  enable  it  better  to  resist  the  strain  to  which  it  is  subjected. 
This  brief  notice  will  serve  to  convey  some  idea  of  the  manufacture 
of  the  wheels  of  a  coach.  The  process  of  painting  them  is  one  which 
we  need  not  notice  here;  we  shall  therefore  transfer  our  attention  again 
to  the  coach- factory.  The  frame-wort:  by  which  the  body  of  a  coach 
is  connected  with  the  wheels  is, as  we  before  observed,  called  the  'car- 
riage,' and  is  the  production  of  a  data  of  workmen  called  '  carriage- 
makers.'  These  artisans  are  not  required  to  produce  each  delicate 
work  as  the  'body-makers,'  the  manes  of  wood  being  much  more 
heavy,  and  the  joints  fewer  in  number.  Aah  and  elm  are  the  principal 
kinds  of  wood  which  they  use.  It  would  be  quite  impossible,  and,  if 
possible,  wholly  uninteresting,  to  enumerate  here  all  the  various  pieces 
of  wood  which  constitute  the  frame-work  of  a  carriage,  some  to  connect 
the  fore  and  aft  wheels  in  pairs,  some  to  connect  the  pairs  of  wheels 
together,  some  to  support  the  body,  others  to  support  the  coach-box, 
others  again  for  the  footman's  standing-place  behind,  and  others  for 
the  attachment  of  the  horses  to  the  coach.  It  is  necessary  to  mention, 
however,  one  peculiarity  in  which  a  four-wheeled  coach  differs  from 
many  other  forms  of  vehicle.  In  some  coaches  the  body  is  connected 
with  the  under  frame-work  by  pliable  braces  of  leather  attached  to  the 
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springs ;  and  in  this  case,  the  frame-work  which  supports  the  fore  and 
hind  springs  is  connected  together  by  a  long  central  piece  of  timber 
plated  with  iron,  and  called  the  '  perch.'  An  iron  perch,  called  a 
4  crane-neck,'  is  sometimes  used  instead  of  a  wooden  one,  and  is  shaped 
so  as  to  enable  the  coach  to  turn  somewhat  more  readily  in  a  narrow 
street  or  road,  an  advantage  which  is  however  gained  at  the  expense  of 
greater  weight  of  material. 

As  to  the  mode  in  which  the  carriage-makers  proceed  with  their 
work,  little  need  here  be  said.  The  planks  and  pieces  of  ash  are 
roughly  shaped  by  the  saw,  and  are  then  worked  to  the  proper  con- 
tours, partly  by  planes,  but  much  more  by  tools  more  or  less  resem- 
bling spoke-shaves. 

We  have  before  had  occasion  to  notice  the  large  quantity  of  iron- 
work prepared  at  the  smith's  shop  in  this  factory.    This  iron  is  applied 
to  various  parts  of  a  vehicle,  and  at  different  periods  in  the  progress  of 
the  carriage  towards  completion.     After  the  perch  for  a  coach  is  made, 
and  before  it  is  fitted  to  the  other  parts  of  the  framing,  the  smith  takes 
it  in  hand,  and  tits  side-plates  of  iron  to  it,  for  the  sake  of  increasing 
the  strength.     In  like  manner  many  other  parts  of  the  vehicle,  as  soon 
as  the  wood- work  is  to  a  certain  extent  completed,  are  bound,  hooped, 
or  strengthened  with  iron  in  various  different  ways.     All  the  iron  for 
these  purposes  is  forged  out  of  small  bars  to  a  form  nearly  approaching 
that  required,  and  is  then  either  turned  or  filed  to  a  regular  surface. 
Where  a  perch  is  made  entirely  of  iron,  great  muscular  force  is  requi- 
site in  welding  the  different  pieces  into  one  mass.    Indeed,  both  strength 
and  skill  are  required  in  a  coach-smith,  for  he  has  to  work  large  and 
heavy  bars  of  iron  into  forms  containing  several  unequal  curves,  and 
varying  greatly  in  thickness.     There  is  a  curious  gradation  of  talent, 
and  consequently  of  wages,  observable  in  the  operations  of  coach-smiths. 
There  are  the  forye-?ncn>  the  /lammer-men,  and  the  vice-men,  all  earning 
different  amounts  of  wages.    A  forge-man  and  a  hammer-man  generally 
work  together,  the  latter  being  subordinate  to  the  former,  and  indeed 
often  paid  by  him.     The  forge-man  is  the  responsible  workman :  he 
judges  of  the  quality  of  the  metal,  regulates  the  curvatures,  and  exer- 
cises his  skill  in  combining  elegance  with  strength  in  the  various  iron- 
fittings  required  for  the  coach.     The  hammer-man  aids  him  in  his 
work,  using  the  sledge-hammer  under  the  direction  of  the  forge-man, 
blows  the  bellows,  keeps  up  the  fire,  and  performs  other  offices  subor- 
dinate to  the  labours  of  the  forge-man.     The  wages  of  the  forge-men 
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are  often  from  three  to  five  guineas  a  week  ;  but  those  of  the  hammer- 
men are  very  much  lower  in  amount.  The  vice-men  are  those  smiths 
whose  work  is  at  the  vice  instead  of  the  anvil.  They  file  and  finish  the 
various  pieces  of  iron  when  forged,  and  prepare  the  iron  for  being  fixed 
to  the  wood-work  of  the  coach. 

One  of  the  most  carefully  executed  parts  of  the  iron-work  of  a 
modem  coach  is  the  axle  or  axle-tree.  The  axle  is  the  piece  of  wood 
or  iron  which  serves  as  a  centre  for  the  motion  of  the  wheels.  It  was 
formerly  made  wholly  of  wood,  and  was  then  generally  termed  an  axle- 
tree  ;  but  now  that  metal  is  frequently  used  instead  of  wood,  the  word 
'  axle '  is  more  frequently  used  alone.  Axles  used  formerly  to  be  fixed 
firmly  in  the  wheels,  and  to  revolve  beneath  the  vehicle  ;  but  now  they 
are  more  frequently  so  made  that  each  wheel  revolves  separately  on 
them.  The. first  iron  axles  introduced  were  of  a  rude  construction, 
but  successive  improvements  have  brought  them  to  great  perfection. 
The  axle  consists  of  three  parts  I  the  two  arm*,  which  pass  into  the 
naves  of  the  wheels;  and  the  bed,  or  central  part,  which  connects  the 
two  arms  together.  At  first,  a  hoop  or  ring  was  put  within  the  hollow 
of  the  nave,  to  prevent  the  too  rapid  wear  of  the  wood  by  the  friction 
of  the  axle  ;  but  now  the  nave  is  lined  with  an  accurately- fitted  iron 
box,  capable  not  only  of  receiving  the  axle  with  little  friction,  but  also 
of  containing  a  reservoir  of  lubricating  oil.  A  modern  construction, 
known  by  the  manufacturers  as  Collinge's  patent  axle,  is  a  very  inge- 
nious and  complete  application  of  this  method.  The  box  for  placing 
within  the  nave  of  each  wheel  is  first  moulded  in  cast-iron,  and  then 
turned  in  a  powerful  lathe  to  a  very  beautiful  degree  of  smoothness, 
especially  on  the  inner  surface,  in  which  the  axle  will  work.  The 
factory  to  which  our  attention  is  directed  contains  the  necessary  ar- 
rangements for  making  these  axles,  as  well  as  the  other  portions  of 
iron-work.  At  one  end  of  the  '  filing-shop '  is  a  large  lathe,  worked  by 
one  or  two  men  at  a  wheel,  as  in  Fig.  4.  The  tools  for  turning  the 
metal,  as  well  as  the  general  mechanism  of  the  lathe,  require  consider- 
able strength  and  power.  In  order  to  make  the  axle  work  more  freely 
in  the  box,  the  inner  surface  of  the  latter  is  '  case-hardened,'  that  is, 
by  a  peculiar  action  of  charcoal  aided  by  heat  the  surface  of  the  iron 
is  to  a  small  depth  converted  into  steel,  which,  being  harder  than  the 
original  iron,  is  susceptible  of  receiving  a  finer  surface,  and  of  with- 
standing the  wearing  effects  of  friction. 

The  springs  form  another  and  very  important  part  of  the  metal-work 
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of  a  coach,  and  require  a  brief  notice  in  thu  place.  The 'object  of  * 
spring,  whatever  be  the  substance  of  which  it  U  formed,  is,  bj  ita 
elastic  action  between  Uie  wheels  and  the  body  of  the  coach,  to  dimi- 
nish the  concussion  and  irregular  motion  occasioned  by  the  passage  of 
the  wheels  over  uneven  ground.  Leather  might  be  used  with  a. 
slightly  elastic  effect ;  wood  is  sometimes  used  in  light  one-bone 
vehicles ;  but  iron  or  steel  is  the  universal  material  for  the  springs  of 
modern  English  coaches,  and  is  generally  applied  in  the  form  of  elastic 
plates.  The  forms  given  to  these  steel  springs  are  exceedingly  varied, 
and  contribute  not  a  little  to  the  general  elegance  of  a  coach.  The 
earliest  springs  were  formed  of  a  single  plate  of  steel;  but  in  modern 
manufacture  several  plates  are  hud  one  on  another,  all  bound  in  close 
contact,  and  yet  free  to  bend  independently  of  each  other,  by  having 
the  ends  loose.  The  steel  employed  is  prepared  expressly  for  the  par- 
pose,  and  is  brought  by  the  rolling-mill  to  the  thickness  of  about  a 
quarter  or  three-eighths  of  an  inch,  and  from  one  and  a  half  to  three 
inches  wide.  A  compound  spring,  formed  of  several  parallel  plates,  is 
hooped  or  bound  together  with  an  iron  hoop  shrunk  on  hot,  and  riveted- 
If  it  be  a  curved  spring,  the  external  plate  is  of  course  longer  than  the 
others,  and  is  formed  of  thicker  steel.  All  the  plates  are  formed  in  a 
similar  way.  A  piece  of  steel  is  cut  to  the  required  length,  tapered 
and  prepared  at  each  end,  and  one  or  both  surfaces  are  then  '  middled,' 
that  is,  slightly  hollowed  by  hammering.  Near  each  end  a  slit  is  made 
about  an  inch  long,  in  which  a  small  rivet-head,  attached  to  the  next 
adjoining  plate,  may  work.    When  four  or  more  of  such  plates  are 
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combined,  and  hooped  tightly  in  the  centre,  the  ends  ore  free  to  yield 
when  any  pressure  is  felt,  and  thus  the  pressure  becomes  equally  shared 
by  all.  We  may  illustrate  this  action  by  the  following  supposition : — 
let  a  dozen  laths  be  laid  one  on  another,  and  bound  or  riveted  tightly 
at  both  ends ;  they  could  not  then  be  bent  very  far  without  fracture ; 
but  let  them  be  bound  only  in  the  centre,  and  the  whole  will  bend 
nearly  as  easily  as  a  single  lath,  because  the  ends  of  each  lath  are  free 
to  conform  to  the  curvature  produced  by  the  bending. 

Fig.  5  represents  the  mode  of  forming  one  of  the  numerous  variety 
of  coach-springs.     The  assemblage  of  plates,  after   being   prepared 
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separately  and  laid  one  on  another,  is  fixed  firmly  in  a  vice,  and  an  iron 
band  or  hoop  is  hammered  on,  till  it  clasps  the  spring  at  the  tliickegt 
part  with  great  closeness.  Before  this  is  done,  each  plate  is  subjected 
to  the  action  of  the  fire.  It  is  first  heated  to  a  certain  temperature, 
then  plunged  into  water,  then  heated  again  till  such  a  temperature  is 
acquired  as  will  ignite  a  small  stick.  These  processes  of '  hardening  * 
and  '  tempering '  are  requisite  to  the  subsequent  action  of  the  spring. 
The  plate  is  then  '  set,'  or  hammered  perfectly  straight ;  then  filed  in 
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all  the  parts  which  will  be  visible ;  and  the  plates  are  in  this  state 
ready  to  be  combined  in  the  form  of  a  spring.  The  springs  are  built 
up  much  in  this  manner,  whatever  be  their  shapes  or  designations.  As 
to  the  technical  distinctions  of  the  '  single-elbow  spring,'  the  *  double- 
elbow  spring,'  the  '  under-spring,'  the  '  nut-cracker  spring,'  the 
*  C  spring,'  the  '  S  spring,'  and  many  others,  we  need  merely  here 
remark  that  they  are  various  forms,  adapted  for  different  kinds  of  car- 
riages, some  for  the  coach,  some  for  the  phaeton,  some  for  the 
cabriolet,  &c,  but  that  all  are  produced  by  similar  trains  of  operation. 

With  respect  to  the  numerous  other  pieces  of  iron-work  required  in 
a  coach,  and  known  to  the  workman  by  the  technical  names  of  plates, 
loops,  stays,  hoops,  clips,  bolts,  steps,  treads,  joints,  jacks,  shackles,  &c, 
all  wc  can  say  here  is  that  they  are  specimens  of  smith's  work  re- 
quiring considerable  skill  and  ingenuity. 

The  labours  of  the  smith  alternate,  or  rather  are  simultaneous  with 
those  of  the  *  body-maker'  and  the  *  carriage-maker,'  and  therefore  we 
cannot  profess  to  follow  the  precise  order  of  proceeding.  At  certain 
stages  in  the  progress  of  the  wood-work  various  pieces  of  iron  are 
worked  into  their  proper  places,  before  other  pieces  of  wood  are  con- 
nected together.  This  is  particularly  the  case  in  *  carriage'  mechanism 
beneath  the  body,  in  which  a  considerable  quantity  of  iron  is  employed, 
the  adjustment  of  which  alternates  with  the  work  of  the  carriage-maker. 

A  remark  may  he  applied  to  the  '  coach-carver '  similar  to  that  ap- 
plied to  the  '  coach-smith.'  His  labours  are  directed  not  to  the  coach 
as  a  whole,  but  to  the  several  parts  of  it  during  their  progress.  A 
conch-carver  must  necessarily  be  a  man  of  some  taste,  even  if  he  only 
executes  patterns  designed  by  others,  but  much  more  so  if  he  designs 
them  himself.  His  operations  are  of  two  different  kinds,  the  simplest 
being  that  of  carving  the  headings  and  mouldings  of  the  body  or  car- 
riage, and  the  more  elaborate  that  of  producing  the  foliage  and  orna- 
mental tracery  which  add  so  much  to  the  beauty  of  a  well-built  coach. 
In  *  state-coaches  '  this  species  of  decoration  is  profuse  and  very  costly  ;* 
but  every  coach,  however  simple,  contains  more  or  less  carving.  The 
tools  of  the  coach- carver  resemble  those  of  carvers  in  general :  they 
are  more  distinguished  for  their  excellence  than  for  their  number  or 
their  size ;    and  the  workman  depends  more  on  his  own  taste  and  in- 

*  The  carving  of  the  present  Royal  State-coach  of  Kn^land,  which  was  executed 
about  eighty  years  ago,  cost  two  thousand  five  hundred  pounds! 
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vention  than  on  any  prescribed  rules  of  proceeding.  The  coach-carver 
is  indeed  an  artist,  and  as  such  is  highly  paid. 

One  of  the  most  remarkable  operations  in  the  construction  of  a  coach 
is  that  of  covering  the  upper  part  with  leather ;  remarkable,  we  mean, 
in  respect  of  the  manual  dexterity  required.  The  panels,  the  quarters 
or  upper  panels,  and  the  roof  of  a  coach  are  very  thickly  painted,  both 
for  beauty  of  appearance  and  for  durability.  But  the  higher  class  of 
coach-builders  do  not  trust  exclusively  to  this  external  preservative; 
they  cover  the  roof,  and  the  upper  part  of  the  front,  back,  and  sides, 
with  leather,  previous  to  the  process  of  painting.  It  might  be  sup- 
posed that  a  hide  of  leather  is  for  this  purpose  cut  into  pieces,  one 
for  the  roof,  one  for  each  side,  and  so  on ;  but  the  whole  is  covered 
with  one  hide,  free  from  any  joints  or  divisions  whatever,  and  yet 
made  to  adhere  closely  to  the  woodwork  in  every  part,  without  folds 
or  wrinkles.  The  hide,  which  is  of  a  large  size  and  sound  quality,  is 
first  thoroughly  moistened  throughout  and  thrown  over  the  top  of  the 
coach,  the  edges  hanging  down  on  all  sides.  The  currier  then  rubs 
or  presses  it  down  all  over  the  roof,  until  it  lies  close  and  even  in  every 
part.  He  next  proceeds  to  one  of  the  sides,  and  in  like  manner  rubs 
and  scrapes  the  leather  till  all  irregularities  disappear.  The  leather 
is  in  that  soft  and  pliable  state,  that  it  will  yield  to  the  movement  of 
the  tools,  and  enable  the  workman  to  fit  it  to  every  part  of  the  coach 
with  perfect  closeness.  A  little  consideration  must  show  that  a  super- 
fluous fold  of  leather  will  occur  at  each  corner ;  yet  by  working  it 
towards  a  central  point  at  the  back  or  front,  the  currier  succeeds  in 
erasing  or  pressing  out  all  irregularities,  and  in  producing  a  surface 
sufficiently  flat  and  smooth  for  the  subsequent  operations  of  the  painter. 
The  division  between  the  upper  and  lower  portion  of  a  coach  is  usually 
covered  by  beading  of  some  kind  or  other,  and  the  leather  is  trimmed 
or  cut  to  this  line  of  division.  This  operation  of  covering  a  coach  is 
as  important  as  it  is  curious ;  for  if  a  puncture  be  made  through  the 
leather,  and  rain-water  enter  even  in  minute  quantity,  the  surface  will 
be  uneven  and  disfigured. 

The  other  portions  of  leather  required  in  a  coach  need  not  much 
description.  They  consist  principally  of  bands  and  straps  of  various 
kinds.  The  leather  or  hide  is  laid  out  flat  on  a  board  and  cut  to  the 
required  shapes  by  means  of  sharp  knives.  Pieces  are  stitched  to- 
gether, or  buckles,  loops,  rings,  or  straps  are  fastened  to  them,  in  the 
same  manner  as  harness-work  generally  is  done.     The  workman  sits 
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at  a  low  bench,  and  holding  the  piece  of  leather  on  which  he  may  be 
at  work  between  a  pair  of  clams  or  boards,  uses  the  awl  and  the  sewing- 
twine  in  the  same  manner  as  the  boot-maker.  A  horse's  collar,  and 
the  general  harness  for  a  saddle-horse,  do  not  come  under  the  manu- 
facturing arrangements  of  the  coach-builder ;  but  at  the  factory  which 
we  here  describe,  all  the  articles  of  leather  required,  either  for  the 
coach  itself  or  for  its  attachment  to  the  horses,  are  made  within  the 
walls  of  the  building.  A  mode  of  employing  leather  in  which  much 
neatness  and  dexterity  are  required,'^  in  covering  the  iron  rails  or 
bars  fitted  to  gigs  and  phaetons,. and  other  forms  of  private  carriages. 
The  leather,  before  being  japanned  or  painted,  is  cut  into  strips,  corre- 
sponding with  the  length  and  circumference  of  the  rails  to  be  covered, 
and  is  then  tightly  fitted  on  in  a  moistened  state,  the  joints  and  angles 
being  worked  up  with  much  nicety,  and  the  meeting  edges  being 
stitched  closely  together. 

A  department  of  the  coach-factory,  very  different  from  those  which 
relate  to  the  working  of  wood,  iron,  and  leather,  is  that  in  which  the 
painting,  varnishing,  and  polishing  are  effected.  The  '  painter* s-loft ' 
is  one  in  which  a  coach  remains  for  a  considerable  period,  and  in  which 
it  receives  no  small  share  of  its  beauty  of  appearance.  '  Coach-paint- 
ing '  is  distinguished  from  ordinary  house-painting  by  the  large  num- 
ber of  separate  coats  of  paint  laid  successively  one  on  another,  and  by 
the  high  degree  of  purity  and  polish  given  to  the  surface,  rather  than 
by  any  difference  in  the  materials  employed.  The  surfaces,  whether 
of  ash,  oak,  elm,  deal,  mahogany,  iron,  or  leather,  are  coated  so  thickly 
with  paint,  that  the  materials  themselves  are  effectually  concealed. 
The  paint  is  formed  of  the  usual  mineral  colours,  mixed  with  linseed 
oil  and  turpentine ;  and  the  varnish  employed  is  that  prepared  from 
gum-copal,  which,  though  slow  in  drying,  is  very  durable. 

The  principal  parts  of  a  coach,  such  as  the  panels,  the  doors,  the 
quarters,  &c,  receive  as  many  as  ^twelve  or  fifteen  different  coats  of 
paint,  each  one  being  dried  before  the  next  following  one  is  applied, 
and  the  whole  being  repeatedly  smoothed  or  polished  with  rotten-stone, 
pumice,  and  similar  substances.  The  earlier  coats,  as  in  house-paint- 
ing, are  termed  the  '  priming/  and  are  intended  to  form  the  foundation 
on  which  the  subsequent  coats  are  laid. 

The  earlier  coats  of  paint  are  formed  of  white-lead  and  litharge,  to 
which  succeed  many  coats  of  white-lead  and  yellow-ochre.  When  this 
body  of  paint  lias  been  dried  and  smoothed,  the  layers  of  green,  brown, 
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yellow,  or  other  selected  colours  are  applied  to  those  parts  which  are 
not  customarily  black,  while  black  paint  is  laid  on  the  parts  just  men* 
tioned.  A  sufficient  body  of  paint  being  thus  laid  on,  the  roof,  the 
upper  panels,  and  the  sword-case  (a  protuberance  at  the  back  of  a 
coach,  introduced  when  gentlemen  carried  swords)  are  coated  with 
several  layers  of  black-japan,  and  the  other  parts  of  the  coach  receive 
six  or  eigbt  coats  of  copal-varnish.  The  final  process  of  polishing  in 
deferred  for  some  considerable  time,  to  ensure  the  previous  hardening 
of  the  varnish. 

The  painting  of  the  wheels  of  a  coach  is  done  either  by  the  coach- 
builder  or  the  wheelwright,  according  to  circumstances;  but  wherever 
it  be  effected,  the  process  is  nearly  the  same  as  for  the  carriage  part  of 
a  vehicle.  The  part  of  the  coach-painter' a  work  which  requires  the 
largest  amount  of  care  and  neatness  is  that  of  '  picking- out,'  or  paint- 
ing fine  linea,  scrolls,  &c.  of  one  colour  on  a  groundwork  of  a  different 
colour.  That  portion  of  the  painting  which  relates  to  the  heraldic 
arms  and  crests  is  altogether  distinct  from  the  rest,  and  is  the  work  of 
a  higher  class  of  artisans,  called  '  herald-painters,'  whose  services  are 
paid  for  at  a  high  rate.  The  herald- painter  can  lay  no  claim  to 
comparison  with  the  portrait-painter  or  the  landscape-painter;  but 
still,  the  accuracy  of  design,  the  neatness  and  clearness  of  outline,  and 
the  vividness  of  colour  which  he  must  display,  require  far  more  taste 
than  that  displayed  by  coach-painters,  and  give  a  higher  value  to  his 
time  and  services. 

Those  to  whom  a  sixpenny  ride  in  an  omnibus  is  a  luxury  are  but 
little  aware  of  the  delicacy,  the  elegance,  and  the  attention  to  personal 
comfort,  displayed  in  the  interior  fittings  of  a  pleasure-carriage.  In 
one  of  the  comedies  of  the  last  century,  there  is  a  scene  in  which  a '  fine 
gentleman  '  laments  that  he  has  been  unsuccessfully  to  all  the  mercers 
about  town,  to  select  for  his  coach  a  silk  lining  which  would  "  suit  his 
complexion."  We  do  not  imagine  that  the  fine  gentlemen  of  real  life 
are  so  fastidious ;  but  it  is  very  certain  that  considerable  taste  is  dis- 
played in  selecting  not  only  the  material,  but  the  colour  of  the  coach- 
trimmings.  The  principal  materials  employed  in  this  manner  are  fine 
Spanish  cloths,  rich,  plain,  and  embossed  silks,  embossed  leather, 
richly  woven  lace,  and  horse-hair  for  stuffing  cushions.  The  cloth  is 
of  the  finest  kind,  and  the  silk  is  woven  expressly  for  these  purposes  at 
Spitalfields.     The  lace  employed  is  made  sometimes  of  worsted,  some- 
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times  of  silk,  and  in  other  instances  of  both  combined,  and  it  is  used 
as  a  binding  or  edging  for  various  parts  of  the  interior ;  the  finest  is 
called  '  broad-lace ;'  the  next  is  termed  '  pasting-lace,'  about  half  an 
inch  broad,  and  is  employed  to  coyer  and  hide  rows  of  tacks ;  and 
another  kind,  called  'seaming-lace,'  is  used  to  coyer  seams  and  edges. 
The  roof,  sides,  and  various  other  parts  of  the  interior  of  a  coach  are 
first  brought  to  a  level  surface  by  wadding  and  canvas,  and  are  then  lined 
with  cloth  or  silk.  Cushions  are  covered  with  cloth,  silk,  or  morocco 
leather,  and  are  stuffed  with  horse-hair.  The  bottom  of  the  coach,  and 
the  folding-steps  which  are  shut  up  within  the  coach,  are  covered  with 
carpet ;  and  the  neat  appendages  to  the  doors  and  windows  are  trimmed 
with  cloth,  lace,  &c.  in  various  ways.  All  these  operations  resemble 
very  much  those  of  the  upholsterer ;  the  cloth,  lace,  silk,  and  carpeting 
being  in  some  places  sewn  and  in  others  tacked  down  in  their  places. 
There  is  also  a  part  of  the  exterior  of  a  coach  on  which  the  trimmer  is 
engaged,  viz.  the  'hammer-cloth.*  This  is  a  cloth  covering  to  the 
coachman's  seat,  and  is  principally  used  for  the  more  elegant  kinds  of 
coaches.  The  cloth  of  which  it  is  formed  is  stiffened  at  the  back,  so 
as  to  enable  it  to  fall  in  graceful  folds.  The  upper  and  lower  edges 
are  trimmed  with  broad  and  rich  lace ;  and  the  most  conspicuous  part 
of  each  side  has  usually  an  embroidered  or  chased  crest.  Temporary 
covers  of  oil-skin  or  some  analogous  substance  are  provided  for  the 
preservation  of  the  hammer-cloth  in  wet  weather. 

A  glance  at  the  external  appearance  of  a  private  carriage  will  show 
that  iron  is  by  no  means  the  only  metal  employed  in  its  construction, 
although   it  is  by  far  the  most  important.     Beading,  plates,  locks, 
hinges,  handles,  rings,  buckles,  crests,  and  ornaments  of  various  de- 
scriptions, are  made  of  one  or  other  of  the  metals  susceptible  of  re- 
ceiving a  good  polish  and  of  presenting  a  pleasing  appearance.     Brass 
is  the  principal  metal  employed  for  such  purposes,  or  iron  plated  with 
a  thin  sheet  of  brass,  where  strength  is  required.     Copper  is  slightly 
employed  ;  so  likewise  is  a  white  alloy  of  copper  called  *  white  brass,' 
4  albata/  or  *  German  silver.'     A  considerable  quantity  of  semi-cylin- 
drical beading  is  used  in  various  parts  of  a  coach ;  and  this  is  formed 
in  a  simple  manner.     An  orifice  is  made  in  an  iron  or  steel  plate, 
the  exact  pattern  of  the  cross-section  of  the  beading ;  and  into  this 
opening  the  end  of  a  narrow  slip  of  sheet-metal  is  introduced  by  a 
workman,  as  in  Fig.  6.     This  end  is  seized  by  a  kind  of  pincers  on 
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the  other  side,  which  are  then  drawn  backwards  by  means  of  a  winch 
at  the  farther  end  of  the  bench.  The  slip  of  sheet-iueUl  is  thus  drawn 
forcibly  through  the  pattern-hole  in  the  plate,  and  acquires  the  required 
semi-cylindrical  form.  The  metal  is  made  very  hot  by  the  compres- 
sion it  undergoes.  The  concave  side  of  the  beading  is  afterwards  filled 
in  with  some  soft  kind  of  metal,  and  is  provided  with  points  or  studs 
for  fixing  it  to  the  coach.  Sometimes  the  beading  is  made  of  copper, 
in  which  case  it  is  afterwards  painted ;  sometimes  of  brass,  if  to  be  left 
exposed  and  bright;  while  for  the  best  coaches  the  beading  is  made  of 
a  strip  of  sheet-copper  which  has  had  a  sheet  of  thinner  silver  united 
firmly  to  it  by  pressure  in  a  flatting-mill :  in  this  case,  of  course,  the 
beading  is  drawn  with  the  silver  side  visible. 

The  operation  of  plating,  it  need  perhaps  hardly  be  observed,  is  that 
of  covering  some  of  the  cheaper  metals  with  a  coating  of  silver,  with 
a  view  to  give  to  the  article  both  a  beauty  of  appearance  equal  to  that 
of  solid  silver,  and  a  degree  of  strength  not  possessed  by  silver.  Many 
articles  of  coach  furniture  are  prepared  in  this  way,  the  silver  being 
first  formed  into  leaves,  sheets,  or  ribands,  and  then  firmly  united  to 
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the  -Hi  I'.:.  .■  of  the  cheaper  metal  by  a  peculiar  application  of  heat  ft 
dexterous  manipulation. 

The  chased  ornaments,  the  coach-lamps,  and  other  appendages  of  a 
well-built  private  carriage,  we  must  pass  over  without  any  particular 
notice.  A  few  pages  form  but  a  narrow  field  for  the  building  of  a 
coach  ;  and  we  can  only  hope  to  have  given  a  few  general  notions  on 
lhi»  very  diverse,  complicated,  ajid  ingenious  department  of  English 
manufacture. 


XX.— A  DAY  AT  A  SHIP-YARD. 


To  the  inhabitants  of  a  sea-girt  country,  such  as  England,  a  ship  must 
ever  be  an  object  of  interest  and  admiration,  whether  regarded  as  the 
substitute— the  more  than  substitute — for  stone-walls  ss  a  defence,  or 
as  the  channel  whereby  commerce  is  carried  on  with  foreign  countries. 
As  a  work  of  art,  too,  a  ship  has  at  all  times  and  in  nearly  all  countries 
called  forth  expressions  of  wonder.  We  may  or  may  not,  as  we  please, 
give  credence  to  the  opinion  expressed  in  Dryden's  lines  : — 

"  By  viewing  Nature,  Nature'!  handmaid.  Art, 
Makes  might y  thing!  from  nnsJl  beginning!  grow  : 
Thus  fijhw  fint  Id  nhi|  rjiing  did  impart 
Their  tail  the  rudder  and  their  liead  the  prow  ;" 
but  certain  it  is  that,  whether  fishes  were  or  were  not  the  first  ship- 
draughtsmen,  the  art  of  constructing  barks  capable  to  a  greater  or  less 
degree  of  contending  with  the  winds  and  waves  has  been  known  from 
a  very  remote  period. 

The  steps  by  which  excellence  in  this  art  has  been  attained,  the 
countries  in  which  the  art  has  been  most  fully  developed,  and  the  pre- 
sent state  in  which  it  exists  in  foreign  countries,  form  collectively  the 
materials  for  a  history  of  naval  architecture,  a  vast  subject,  into  which 
it  is  not  proposed  here  to  enter.  Neither  does  naval  warfare,  with  its 
combined  miseries  and  triumphs,  fall  within  the  scope  of  this  article. 
We  propose  to  give  a  description,  derived  from  personal  observation, 
of  an  establishment  winch  ranks,  we  believe,  at  the  head  of  the  private 
ship-building  yards  in  this  country;  to  convey  an  idea  of  the  general 
nature  of  the  operations  conducted  in  such  establishments ;  and  to 
trace,  as  far  as  the  necessary  limitations  of  popular  language  will 
admit,  the  order  of  processes  by  which  the  more  important  parts  of  a 
ship  are  constructed  and  put  together. 

The  ship-yard  to  which  we  allude  is  that  belonging  to  Messrs. 
Green,  Wigrams,  and  Greens.  The  locality  of  the  yard  is  somewhat 
remarkable,  occupying,  as  it  does,  a  nook  on  the  banks  of  the  Thames 
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•t  the  eastern  extremity  of  the  metropolis.  We  hardly  know  whether 
to  place  it  in  London  or  in  the  country,  for  the  smoke  of  the  one  md 
the  green  fieldf  of  the  other  almost  meet  at  this  spot  Leaving  this 
matter,  however,  as  one  of  no  importance,  we  will  take  an  imaginary 
trip  down  the  river  to  Blackwall,  in  order  to  indicate  the  position  of 
this  yard  relatively  to  what  is  termed  the  'port9  of  London  generally. 
In  proceeding  eastward  from  London  Bridge,  past  the  Custom- 
house, the  Tower,  the  St  Katherine's  Docks,  and  the  London  Docks, 
we  find  the  northern  shore  of  the  river  occupied  chiefly  by  wharfs  and 
by  traders  engaged  more  or  less  in  matters  connected  with  maritime 
affairs;  but  it  is  not  till  we  arrive  somewhat  further  down  the  river 
that  ship-building  yards,  properly  so  called,  are  seen.  A  northerly 
bend  in  the  river,  from  nearly  opposite  the  London  Docks,  constitutes 
that  part  which  is  called  'the  Pool,9  and  which  brings  us  to  lime- 
house.  Here  we  find  a  remarkable  curve  in  the  river  towards  the 
south,  and  near  this  spot  are  the  yards  of  Messrs.  Curling  and  Young, 
and  other  ship-builders,  some  for  sliips  generally,  some  for  iron  steam- 
boats, Ac.  The  river,  for  the  next  three  miles  of  its  course,  is  so 
tortuous  that  it  almost  encircles  and  encloses  a  tongue  of  land  called 
the  Isle  of  Dogs ;  a  curvature  which  comprises  within  its  limits  Lime- 
house  Reach,  Greenwich  Reach,  and  Blackwall  Reach,— Reach  being 
a  term  which  watermen  and  others  apply  to  particular  parts  of  the  river. 
Whether  or  not  it  is  true,  as  Stow  the  annalist  tells  us,  that  one  of  our 
early  kings  kept  his  hounds  in  this  neck  of  land,  and  that  their  constant 
barking  procured  for  it  the  name  of  the  Isle  of  Dogs,  is  a  problem 
which  we  will  not  wait  to  solve,  but  will  proceed  onward  to  the  eastern 
extremity  of  this  little  peninsula,  passing  a  few  smaller  ship-yards  in 
our  way.  Here  we  come  to  the  eastern  boundary  of  the  West  India 
Docks,  which  stretch  nearly  across  the  narrowest  part  of  the  Isle  of 
Dogs ;  and  a  short  distance  onwards  brings  us  to  the  ship-yard  and 
docks  of  which  we  are  in  quest,  occupying  a  river-frontage  of  a  quarter 
or  from  that  to  a  third  of  a  mile.  Beyond  this  we  arrive  at  the  quay 
or  wharf  in  front  of  the  eastern  terminus  of  the  London  and  Blackwall 
Railway ;  with  the  Brunswick  Hotel  on  the  left,  the  entrance  to  the 
East  India  Docks  on  the  right,  and  the  well-known  mast-house  (a  tall 
red  building  of  which  we  shall  have  more  to  say  presently)  in  the  rear, 
together  with  numerous  ships  in  the  East  India  Docks.  As  a  general 
statement,  therefore,  we  may  say  that  this  dock-yard  occupies  the  prin- 
cipal part  of  the  tract  of  ground  separating  the  East  India  from  the 
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West  India  Docks,  opposite  to  that  part  of  the  Kentish  coast  called 
Bugsby's  Marshes,  between  Greenwich  and  Woolwich. 

With  regard  to  the  position  of  this  yard  on  the  land  side  little  need 
be  said.  High  Street,  Poplar,  leads  down  to  the  immediate  neighbour- 
hood of  the  yard ;  and  the  Blackwall  Railway,  for  a  part  of  its  distance, 
skirts  it  on  the  north;  indeed  the  railway  passes  through  a  portion  of 
ground  once  belonging  to  the  yard.  The  lofty  chimney  belonging  to 
the  railway  is  very  near  the  mast-house,  and  both  are  separated  from 
the  yard  by  the  railway  itself. 

Such,  then,  is  the  locality  of  these  premises.  The  private  history  of 
commercial  establishments  does  not  in  general  fall  within  the  scope  of 
this  work ;  but  there  are  circumstances  connected  with  the  past  history 
of  the  ship-yard  under  consideration,  which  are  not  only  interesting  in 
themselves,  but  serve  to  explain  a  certain  link  of  connexion  between 
the  yard  and  the  East  India  Docks. 

The  existence  and  active  operations  of  this  ship-building  yard  extend 
back  through  a  period  of  a  hundred  and  ninety  years ;  for  we  find 
that  during  the  Protectorate  of  Oliver  Cromwell  the  yard  was  in  the 
possession  of  Sir  Henry  Johnson,  a  liberal  man,  who  seems  to  have 
contributed  much  to  the  improvement  and  benefit  of  the  neighbour- 
ing hamlet  of  Poplar.  During  the  Commonwealth,  and  the  reigns  of 
Charles  II.,  James  II.,  and  William  and  Mary,  Sir  Henry  Johnson 
and  his  son,  who  was  also  knighted,  appear  to  have  been  much  engaged 
in  building  the  government  ships ;  for  there  are  records  still  left  of 
about  fifteen  men-of-war,  of  from  50  to  10  guns  each,  built  in  the 
yard  before  the  reign  of  Queen  Anne.  Strype,  in  his  edition  of  Stow's 
'Survey,'  makes  frequent  mention  of  the  two  Sir  Henry  Johnsons,  one 
or  both  of  whom  existed  in  his  time;  and  also  gives  us  a  few  quaint 
anecdotes  and  details  relating  to  the  yard  or  to  its  neighbourhood,  which, 
however,  are  of  too  trifling  a  nature  to  merit  quotation.  The  history 
of  the  yard  during  the  early  part  of  the  last  century  is  not  very  clearly 
to  be  traced ;  but  Lysons,  in  his  '  Environs  of  London,'  states  that 
the  elder  Sir  Henry  Johnson  died  in  1663  ;  that  the  second  Sir  Henry 
succeeded  to  the  property ;  and  that  on  the  marriage  of  the  daughter 
of  the  latter  to  the  Earl  of  Strafford,  the  possessorship  of  all  the 
estates  and  property  passed  into  the  Strafford  family. 

Just  a  century  ago,  the  name  of  Mr.  Perry  first  appears  as  the  owner 
of  the  yard ;  and  in  the  family  of  the  Perrys  it  remained  for  about 
half  a  century,  during  which  period  many  of  the  men-of-war  employed 
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m  the  American  war,  and  in  the  earlier  stage*  of  the  revolutionaty 
war,  were  built  for  the  government  at  this  yard.  About  the  year 
1189  we  first  hear  of  a  commercial  dock  built  in  immediate  connexion 
with  the  yard,  Ever  since  the  great  fire  of  1666  the  port  of  London 
had  remained  almost  unaltered  with  respect  to  docks  or  harem  Jbr 
■hipping ;  and  the  merchants  began  to  experience  great  inconvenianca 
from  the  limited  facilities  afforded  in  this  respect  Under  these  circum- 
stances Mr.  Peny  constructed  a  dock  which  he  called  the 'Brunswick 
Dock,'  adjoining  the  north-east  boundary  of  his  building-yard.  This 
dock  was  a  commodious  quadrangular  basin,  capable  of  containing  at 
one  time  twenty-eight  East  Indiamen  and  fifty  or  sixty  ships  of  smaller 
burden.  On  die  southern  quay,  which  was  eleven  hundred  feet  in 
length,  were  cranes  for  landing  guns  and  heavy  stores ;  on  the  east 
quay  were  conveniences  for  receiving  blubber  from  the  whale-ships, 
as  well  as  coppers  for  boiling,  and  warehouses  for  storing  the  whale- 
bone ;  on  the  west  quay  was  erected  the  mast-house,  which  stOl  re- 
mains a  conspicuous  object  from  the  river,  and  the  purpose  of  which,  as 
we  shall  hereafter  more  fully  explain,  was  to  provide  a  more  convenient 
apparatus  for  masting  ships  than  that  which  is  generally  employed. 

Such  was  Perry's  '  Brunswick  Dock/  which  appears  to  have  been 
employed  as  well  for  government  as  for  private  commercial  purposes ; 
since  cavalry  were  often  embarked  from  the  quays  of  this  dock  during 
the  warlike  transactions  in  the  latter  part  of  the  last  century.  But  the 
Brunswick  Dock  did  not  long  remain  private  property,  as  the  time 
soon  approached  when  it  became  part  of  the  East  India  Docks.  Up  to 
the  year  1800,  not  one  of  the  splendid  public  docks  now  situated  on 
the  northern  bank  of  the  river  was  in  existence ;  but  a  spirit  had  sprung 
up  and  gone  abroad  which  speedily  led  to  the  formation  of  these  con- 
veniences for  maritime  traffic.  A  company  of  West  India  merchants 
opened  in  the  year  1802  the  West  India  Docks,  across  the  northern 
part  of  the  Isle  of  Dogs,  from  Blackwall  to  Limehouse;  about  the 
same  time  the  Corporation  of  London  opened  the  City  Canal,  also 
across  the  Isle  of  Dogs ;  two  years  later  another  company  of  merchants 
opened  the  London  Docks,  between  the  Tower  and  Shad  well;  and 
lastly,  in  1806,  a  company  of  East  India  merchants  opened  the  East 
India  Docks,  including,  as  a  component  part,  the  Brunswick  Dock, 
which  the  Company  purchased  of  Mr.  Perry.  The  East  India  Docks 
consist  of  an  import  and  an  export  dock,  the  latter  of  which  was  the 
Brunswick  Dock.     By  this  arrangement  the  mast-house,  situated  on 
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the  western  quay,  became  likewise  the  property  of  the  East  India 
Dock  Company,  in  whose  possession  it  still  remains. 

These  transactions  relative  to  the  Brunswick  Dock  did  not  disturb 
the  regular  progress  of  a  hip-building  in  the  adjoining  yard;  for  it 
appears  that  throughout  the  war  the  building-slips  were  constantly 
occupied  with  war  vessels  and  East  Indiaraen.  Indeed  so  active  were 
the  exertions  at  one  time,  that  in  the  year  1813  no  less  than  ten  ships 
of  war  and  one  East  Indiaman  were  launched  from  the  yard  within 
twelve  months.  As  we  have  wished  to  touch  upon  these  matters  only 
so  far  as  they  elucidate  a  few  important  points  in  the  past  history  of 
the  port  of  London,  it  will  be  unnecessary  to  allude  to  the  changes  of 
proprietorship  in  the  yard  since  the  time  of  Mr.  Perry,  farther  than  to 
observe  that  the  accession  of  Mr.  Green,  and  afterwards  of  Sir  Robert 
Wigram  to  the  firm,  placed  the  proprietorship  in  the  families  of  those 
gentlemen,  in  whom  it  still  remains. 

We  have  to  apologise  to  the  reader  for  keeping  him  waiting  so  long 
outside  the  gate  of  the  ship-yard  ;  but  we  have  thought  that  the  pre- 
ceding details,  by  explaining  sonic  of  the  external  relations  of  the  yard, 
will  render  what  is  to  follow  better  understood.  Let  us,  then,  suppose 
the  reader  to  have  taken  a  trip  on  the  Blackwall  Railway  (for  the 
great  world  of  London  is  almost  too  far  westward  to  admit  of  the 
excursion  on  foot),  and  to  have  been  set  down  at  the  Poplar  station, 
within  three  or  four  minutes'  walk  of  the  yard.  In  Brunswick  Street, 
on  the  eastern  side  of  the  way,  we  perceive  the  gateway  leading  to  the 
yard,  over  and  on  the  left  of  which  is  an  old  family  mansion,  once,  we 
believe,  the  residence  of  Sir  Henry  Johnson,  and,  in  all  probability, 
constantly  occupied  since  his  time  by  one  or  other  of  the  partners  in 
the  firm. 

On  proceeding  within  the  entrance-gates,  past  a  porter's  lodge,  the 
dwelling-house  just  alluded  to  lies  on  the  left  hand,  while  the  offices 
and  counting-houses,  together  with  another  dwelling-house,  lie  on  the 
right.  We  soon  get  past  these,  and  then  find  ourselves  in  the  open 
yard  of  the  premises,  a  large  expanse  of  ground,  occupying  not  less 
than  thirteen  acres.  Here  a  multitude  of  objects  all  crowd  upon  the 
eye  at  once,  presenting  a  scene  of  uncommon  bustle  and  liveliness. 
Immediately  on  the  right  is  a  range  of  buildings  apparently  occupied 
as  warehouses.  Beyond  these  is  the  river,  glistening  in  the  sunshine 
— that  is,  if  the  weather  be  kind  enough  to  admit  the  sun  to  peep 
through  the  clouds.     Between  the  river  and  the  eye,  at  short  intervals, 
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and  along  a  great  extent  of  shore,  are  seen  ships  of  various  sixes,  and 
in  all  the  various  stages  of  construction,  from  the  small  steamer  to  the 
stately  East  Indiaman — from  the  mere  shell  of  frame-timbers  to  the 
majestic  ship  just  shout  to  be  launched;  and  also  old  ships  undergoing 
repairs.  Between  these  ships  and  the  spot  where  we  suppose  ourselves 
to  be  standing  near  the  entrance,  the  ground  is  occupied,  here  and  there, 
with  enormous  piles  of  timbers,  some  cut  to  the  forms  required  by  the 
shipwrights,  others  partially  sawed  and  hewn,  and  others  in  a  rougher 
state.  Glancing  the  eye  round  towards  the  left,  we  catch  sight  of  a 
building  in  which  a  large  clock  serves  as  a  monitor  to  all  the  workmen, 
and  on  the  left  of  which  is  a  shed  where  some  of  the  timbers  are  cut. 
In  the  background,  and  towards  the  northern  boundary  of  the  yard,  are 
numerous  large  buildings,  separated  from  one  another  by  tracts  of 
ground  covered  in  most  parts  by  piles  of  wood.  A  third  dwelling- 
house,  occupied  by  one  of  the  partners  in  the  firm,  is  seen  also  in  tins 
direction;  and  the  mast-house,  the  lofty  chimney  belonging  to  the 
Railway,  and  the  shipping  in  the  East  India  Docks,  appear  to  skirt 
the  wall  of  the  yard. 

A  living  scene  is  also  presented  to  the  eye  at  this  spot,  for  on  all 
sides  are  seen  workmen  plying  the  ingenious  hand,  and  the  lusty  arm 
too,  in  the  operation  of  ship-building ;  some  standing  on  scaffolds  at 
the  sides  of  the  ships ;  some  c  converting  '  the  timbers,  that  is,  sawing 
them  to  the  required  shapes ;  some  conveying  or  superintending  the 
conveyance  of  timbers  from  one  place  to  another ;  some  stripping  off 
the  old  copper  from  ships  under  repair ;  some  bringing  new  sheets  of 
copper  to  supply  its  place ;  smiths  in  this  spot,  mast-makers  in  that ; 
and  scores  of  others  which  we  should  find  it  no  easy  matter  to  enume- 
rate. But  when  one  o'clock  strikes  :  here  is  a  change !  It  is  almost 
worth  a  dinner  to  see  the  hive  of  workmen  flocking  out  to  their  dinner. 
We  happened  to  be  near  the  entrance  at  such  a  moment,  and  could  not 
help  remarking  the  striking  change  in  the  appearance  of  the  yard  after 
four  or  five  hundred  workmen  had  thus  left  it  in  the  course  of  a  few 
minutes.  All  became  perfectly  silent  and  lifeless,  and  the  huge  ships 
had  a  temporary  respite  from  the  beating  and  battering  to  which  they 
had  just  been  subject.  As  two  o'clock  approaches,  straggling  workmen 
come  in  by  ones,  twos,  and  threes ;  and  by  a  few  minutes  after  two, 
the  stream  of  industry  is  pouring  back  again  to  the  ships. 

Such  is  the  general  aspect  which  the  yard  presents  to  the  first  view 
of  a  visitor.     We  will  now,  therefore,  in  company  with  the  reader, 
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ramble  through  the  numerous  departments  of  the  establishment,  noticing 
the  various  purposes  to  which  the  different  parts  of  the  yard  are 
appropriated. 

After  entering  at  the  outer  gate,  and  passing  the  counting-house,  we 
will  turn  to  the  right,  and  visit  the  range  of  workshops  and  store-rooms, 
extending  from  thence  to  the  river.  The  first  room  which  need  be 
enumerated  is  the  office  of  the  ship-draughtsman,  who  is  a  kind  of 
architect,  employed  in  drawing  the  plana  and  arranging  the  forma  and 
dimensions  of  ships,  preparatory  to  the  operations  of  the  shipwrights. 
In  this  room  are  a  few  small  models  of  ships,  together  with  the  neces- 
sary apparatus  and  drawing  instruments  for  preparing  the  plana  on 
paper.  The  operations  of  the  ship-draughtsman  are,  as  we  shall  explain 
presently,  much  more  of  a  mental  than  a  mechanical  character,  and, 
therefore,  the  room  in  which  he  is  engaged  presents  little  peculiar  to 
attract  our  notice. 

From  the  draughtsman's  room  we  pass  into  a  large  and  singular- 
looking  room,  called  the  mould-loft,  or  moulding-loft-  It  is  about  a 
hundred  feet  long  and  forty  or  fifty  wide,  rather  shallow,  and  lighted 
by  about  twenty  windows,  ten  on  each  side.  The  floor  of  this  room  is 
remarkably  flat,  smooth,  and  clean,  and  is  chalked  in  every  imaginable 
direction  with  lines,  some  straight  and  others  curved,  intersecting  each 
other  at  angles  of  different  degrees.  A  part  of  this  floor,  free  from 
chalk  lines,  is  separated  from  the  rest  by  a  ledge,  and  on  this  part  are 
fixed  carpenters'  benches  and  stools,  with  the  necessary  arrangements 
for  sawing  and  preparing  wood-work.  It  is  evident,  at  a  first  glance, 
that  the  chalked  floor  is  a  kind  of  sanctum,  a  place  not  to  be  defiled 
by  the  tread  of  dirty  shoes.  Over  head  is  seen,  resting  on  cross-beams, 
a  large  assemblage  of  pieces  of  thin  wood,  in  most  cases  long,  narrow, 
and  curved.  The  operations  carried  on  in  this  room  are  midway 
between  that  of  preparing  the  drawing  and  that  of  actually  building 
the  ships.  The  purposes  of  the  chalk  marks  on  (the  floor  and  of  the 
thin  pieces  of  wood  will  be  explained  farther  on. 

Beneath  the  mould-loft  we  enter,  among  other  rooms,  one  in  which 
a  number  of  boys  are  busily  engaged  in  '  spinning  oakum,'  a  process 
respecting  which  we  may  say  a  few  words.  When  the  various  cables, 
stays,  shrouds,  ropes,  &c,  belonging  to  a  ship  have  gone  through  their 
term  of  service,  and  are  no  longer  strong  enough  to  be  used,  they  are 
cut  up  into  pieces,  and  then  pulled  asunder,  all  the  hempen  threads 
being  loosened  and  disentangled  one  from  another.    In  this  state  the 
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hempen  threads  are  ml  led  oakum,  which  is  of  different  qualities, 
according  us  the  original  rope  bad  or  had  not  been  tarred.  This 
oakum  is  sent  to  the  yard  in  bundles  or  hanks,  and  boys  are  then  em- 
ployed to  roll — or,  as  it  is  termed  in  the  yard,  '  spin  ' — it  into  loose 
portions  called  '  threads.'  A  small  bundle  of  fibres  is  rolled  by  the 
hand  on  a  sloping  board,  a*  in  Fig.  2,  till  it  assumes  the  form  of  a  loose 
irregular  kind  of  rope,  averaging  probably  about  an  inch  in  thickness. 
These  '  threads*  of  oakum  are  subsequently  driven  into  the  crevices  or 
seams  in  rbe  outside  of  a  ship,  to  prevent  the  entrance  of  sea-water. 

Adjoining  ilu' oakum-shop  is  a  capstan-shop — a  place  where  the  pon- 
derous caput  mis  for  ships  are  made.  Here  we  ?aw  an  elegant- 1  no  king 
mahogany  capstan,  intended  for  the  quarter-deck  of  a  vessel  then  in 
progress.  The  capstan,  being  intended  for  moving  heavy  weights, 
must  necessarily  be  nf  great  strength,  while  its  position  on  the  quarter- 
deck lends  to  the  desire  of  giving  it  somewhat  of  an  ornamental  cha- 
racter. It  therefore  constitutes  a  separate  kind  of  work  both  from 
that  of  the  shipwright  and  that  of  the  ship-joiner,  and  is  carried  on  in 
it  distinct  shop.  Near  this  spot  is  also  the  copper  warehouse,  in  which 
the  sheets,  holts,  and  other  articles  of  copper  arc  stored  away,  under 
the  care  of  the  foreman  of  the  copper  department.  In  the  course  of 
building  a  ship,  a  great  number  of  copper  bolts,  varying  from  half 
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an  inch  to  an  inch  and  a  half  in  diameter,  are  employed  ;  these  are  cut 
to  the  proper  lengths  from  bars  kept  in  the  copper  warehouse.  Patent 
alloyed  metals,  composed  of  copper  and  zinc,  are  sometimes  used  in 
parts  of  the  ship,  and  these,  as  well  as  articles  of  copper  only,  are 
served  out  to  the  workmen  from  this  warehouse. 

Over  the  copper  warehouse  is  a  sail-maker's  shop,  where  the  can- 
vas and  necessary  apparatus  for  making  sails  are  deposited.  In  front 
of  all  these  warerooms  and  shops  the  ground  of  the  yard  is  occupied 
with  heaps  of  wood,  intended  for  different  purposes,  some  to  be  em- 
ployed in  various  departments  of  ship-building,  and  some — useless  in 
other  respects — intended  as  billet  or  firewood  to  be  used  at  sea. 

Proceeding  onward  towards  the  river,  we  fell  in  with  some  work- 
men making  trenails,  or  tree-nails,  and  wedges.     A  trenail  is  a  wooden 


Fig.  3. 
substitute  for  a  bolt  or  nail,  and  is  regarded  as  a  thing  of  much  im- 
portance in  ship- building.  The  frame-timbers  of  a  ship,  forming  its 
skeleton,  are,  as  we  shall  hereafter  explain,  covered  inside  and  out  with 
thick  planks,  and  these  planks  are  fastened  to  the  timbers  almost 
wholly  by  trenails,  the  copper  bolts  employed  being  comparatively 
few  in  number.  These  trenails,  ao  far  from  being  made  of  any  odd 
pieces  of  waste  wood,  are  formed  of  the  soundest  oak,  whose  grain  is 
straight  and  regular.  They  vary  in  size  from  a  foot  and  a  half  to 
three  feet  in  length,  and  from  one  to  two  inches  in  diameter,  according 
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to  the  tiie  of  the  vessel,  or  to  the  part  where  they  ere  to  he  employed. 
The  pieces  of  oak  which  may  be  selected  for  this  purpose  are  first 
sawn  to  the  proper  length ;  the  trenail-makers  then  rip  each  pises 
into  a  number  of  smaller  pieces,  and  finally  reduce  them  to  a  tolerably 
cylindrical  shape  by  means  of  spoke-shares,  occasionally  passing  a 
ring  over  each  piece  to  regulate  the  diameter.  These  trenails  an 
generally  kept  for  many  months,  to  season,  before  they  axe  employed 
in  the  ship.  Those  pieces  of  oak  whose  shape  or  direction  of  grain 
does  not  qualify  them  for  trenails  are  cut  into  wedges,  for  the  use  of 
the  shipwrights  in  various  parts  of  their  operations;  and  those  which 
will  not  be  available  even  as  wedges  are  consigned  to  the  billet- 
heap. 

Near  the.  spot  which  we  have  just  passed  are  the  buildings  con- 
nected with  the  smithery.  First  we  meet  with  the  coal-house,  filled 
with  the  fuel  necessary  for  the  operations  of  the  smiths;  and  next  to 
it  the  building  where  the  swarthy  sons  of  Vulcan  are  at  work  in  an 
atmosphere  by  no  means  enviable.  The  articles  made  in  this  shop  do 
not  comprise  either  the  ships'  anchors  or  the  chain  cables,  for  the 
making  of  these  are  distinct  trades,  never,  we  believe,  carried  on  in  a 
private  ship-building  yard ;  but  they  consist  of  the  numerous  other 
pieces  of  iron-work  used  in  the  construction  of  a  ship.  The  most  im- 
portant of  these,  perhaps,  are  the  iron  knees,  which  connect  the  beams 
beneath  the  deck  of  a  ship  with  the  sides,  and  which  are  a  kind  of 
bracket,  with  branches  extending  in  horizontal  and  vertical  directions, 
perforated  for  the  reception  of  bolts.  These  knees  are  made  of  iron 
bars  or  plates  welded  together  to  the  proper  thickness  and  width,  and 
fashioned  to  the  required  shape.  Smaller  articles,  in  great  number 
and  variety,  are  made  in  a  similar  manner,  the  operations  being  con- 
ducted almost  in  precisely  the  same  way  as  in  a  common  smith's  shop, 
but  on  a  larger  scale.  The  fierce  fires  of  small  coal  built  upon  the 
ground,  the  bellows  for  exciting  the  heat,  the  anvils,  the  huge  sledge- 
hammers— some  weighing  nearly  thirty  pounds — all  are  seen  here,  on 
a  scale  which  seems  to  rank  midway  between  that  of  a  common 
smithery  and  of  an  anchorsmith's  shop.  A  separate  shop,  behind  the 
other,  is  devoted  to  the  casting  of  such  articles  as  are  formed  of  cast- 
metal,  and  to  the  cutting,  turning,  &c.  of  others  in  which  neatness  of 
appearance  is  required.  It  need  hardly  be  observed,  that  these  shops 
are  black,  smoky,  and  hot — a  necessary  result  of  the  operations  carried 
on  there. 
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*  Adjoining  the  smithery  it  an  ironmonger's  shop,  stored  with  all 
kinds  of  ironmongery  for  the  use  of  the  yard.  The  circumstance 
generally  strikes  a  stranger  on  visiting  large  establishments  of  this 
kind,  that  the  whole  is  divided  into  departments  as  distinct  from  one 
another  as  if  they  were  under  different  proprietors.  In  this  yard,  for 
instance,  the  copper  and  iron  stores,  however  similar  they  may  seem  to 
he  in  their  nature,  are  in  two  distinct  departments,  kept  in  distinct 
buildings,  and  placed  under  the  control  of  different  foremen,  each  of 
whom  U  responsible  for  the  disposal  of  the  property  placed  under  his 
care.  It  is  evident  that,  were  some  such  plan  as  this  not  adopted, 
great  confusion  and  uncertainty  would  prevail,  involving  frequently  a 
serious  misuse  of  materials.  In  the  ironmonger's  shop  not  only  bolts, 
nails,  screws,  &c.  are  kept,  but  also  tools,  such  as  saws,  axes,  adzes, 
hammers,  augers,  shovels,  &c. 

By  scrambling  over  timbers  and  planks,  we  next  reach  the  last 
building  in  this  range,  appropriated  to  the  reception  and  storing  of 
rigging  ;  and  beyond  this  is  a  small  wharf  or  shed,  where  articles  may 
be  landed  from  the  water. 

We  have  now  attained  the  river-side,  and  find  ourselves  in  view  of 
a  very  pretty  bend  in  the  river,  presenting  Greenwich  Hospital  and 
the  surrounding  objects  in  one  direction,  and  the  course  to  Woolwich 
in  the  other.  The  river- frontage  of  the  yard  stretches  nearly  in  a 
direction  south-west  and  north-east;  and  as  we  are  now  at  the  extreme 
south-west  corner,  we  will  continue  our  ramble  to  the  north-east  ex- 
tremity, keeping  as  close  to  the  river  as  we  can. 

Within  a  few  yards  of  the  south-west  corner,  we  came  to  a  building- 
slip,  where  the  frame-work  belonging  to  a  vessel  of  three  or  four 
hundred  tons  burden  was  being  set  up.  It  may  perhaps  be  as  well  to 
explain  here  what  is  meant  by  a  'building -slip,'  When  a  ship  is 
about  to  be  built,  it  is  necessary  to  select  a  spot  of  ground  from  whence 
the  vessel,  when  finished,  may  be  readily  passed  into  the  water.  For 
this  purpose,  a  sloping  tract  of  ground  is  dug  or  prepared,  larger  than 
the  full  dimensions  of  a  ship,  and  at  right  angles  to  the  river.  This 
channel  is  level  with  the  ground  at  the  upper  end,  but  is  several  feet 
beneath  that  level  at  the  lower  end,  and  open  to  the  water.  On  this 
inclined  slip  of  ground  a  ship  is  built ;  and  at  a  certain  stage  in  the 
progress  the  gates,  which  had  shut  out  the  water  from  below,  are 
opened,  and  the  ship  launched  into  the  river.  Such  then  is  the  nature 
of  a  building-slip.    The  one  to  which  we  allude  is  probably  about  a 
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hundred  sod  thirty  feet  long  by  thirty  broad;  and  on  it  was  the  rude 
skeleton  of  a  vessel,  formed  of  curved  oak  timbers,  and  supported  by 
shores,  poles,  and  other  mechanism. 

We  then  passed  over  a  platform,  placed  across  the  mouth  of  the  dipt 
to  a  kind  of  quay  or  wharf  on  the  other  side,  occupied  chiefly  by  tim- 
bers, planks,  and  other  materials  for  building.    This  narrow  strip  of 
ground  occupies  the  space  between  the  slip  just  described  and  *  large 
well-built  dry  dock,  nearly  three  hundred  feet  long  and  about  twenty 
in  depth.    This  dock  is  different,  both  in  shape  and  purpose,  from  the 
building-slip.    It  is  an  excavation  entirely  below  the  level  of  the 
ground  from  end  to  end,  slightly  inclined  towards  the  river,  and  open 
to  it  at  the  lower  end,  where  folding  gates  shut  off  the  communication 
when  required.     Docks  of  this  kind  are  not  employed  for  building 
ships,  but  for  repairing  them ;  and  the  arrangements  for  docking  are 
as  follow  -.—When  a  ship  is  about  to  be  brought  into  dock,  a  row  of 
blocks  are  laid  along  the  bottom  of  the  dock ;  and  the  gales  are  opened 
at  or  about  the  time  of  low  water.     As  the  tide  rises,  it  flows  into  the 
dock  to  the  same  level  as  the  river ;  and  when  there  is  a  sufficiency  of 
water  in  the  dock,  the  ship  is  floated  into  it,  and  guided  as  nearly  as 
can  be  into  the  centre.     While  the  tide  is  going  down  again,  the 
water  flows  gradually  out  of  the  dock,  and  the  ship  sinks  deeper  in 
consequence ;  so  that  by  the  time  low-water  has  again  arrived,  the 
dock  is  nearly  emptied  of  water,  and  the  keel  of  the  vessel  rests  on 
the  blocks  beneath.     In  the  mean  time  preparations  have  been  making 
for  securing  the  ship  in  her  proper  position,  by  shores,  ropes,  Ac,  so 
that  she  shall  "stand  vertically  on  her  keel ;  and  at  or  about  low-water 
the  gates  are  shut,  not  again  to  be  opened  until  the  repairs  of  the 
vessel  are  finished.     In  this  way  a  ship  is  dry-docked,  and  workmen 
can  then  descend  into  the  dock,  and  examine  every  part  of  the  ship's 
bottom  down  to  the  keel.     The  dry-dock  of  which  we  are  now  speak- 
ing is  a  double  dock ;  that  is,  the  length  is  sufficient  to  receive  two 
large  vessels  at  the  same  time.     Here  we  saw  two  vessels,  one  an  East 
Indiaman  undergoing  the  process  of  re-coppering,  and  the  other  a 
smaller  vessel  in  course  of  repair.     In  the  former,  tiers  of  stages  were 
built  round  the  hull  of  the  vessel ;  and  men  were  busily  engaged  in 
stripping  off,  by  means  of  a  kind  of  adze,  the  old  and  worn  copper 
from  the  planking,  in  order  to  replace  it  with  new. 

Separated  from  this  large  dock  by  a  narrow  piece  of  ground  is 
another  dry-dock,  smaller  in  size,  but  constructed  in  a  similar  manner. 
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Here  was  another  East  I  ndiaman .  undergoing  repairs  of  a  very  exten- 
sive kind,  on  which  a  number  of  men  were  employed;  some  re-tre- 
nailing  the  outer  planks,  some  repairing  masts,  &c. 

Next  to  this  dock  ia  a  building-slip,  from  which,  about  the  time  of 
our  visit,  the  steam-vessel  Princess  Royal,  of  700  tons  burden,  was 
launched.  After  a  ship  has  been  once  launched,  she  ia  brought  back 
to  one  of  the  dry-docks,  where  the  finishing  operations  are  conducted. 
A  building-slip,  after  a  launch,  remains  unoccupied  until  arrange- 
ments are  made  for  laying  down  a  new  ship,  when  the  ground  is 
cleared,  and  the  blocks  laid  for  the  keel  of  the  new  vessel.  At  a  few 
yards  eastward  of  this  slip  is  a  third  dry-dock,  similar  in  every  respect 
to  the  one  on  the  opposite  side  of  the  slip,  and  at  that  time  occupied  by 
a  three-masted  vessel  in  course  of  repair.  But  the  next  dock  we 
come  to  is  of  a  different  kind,  being  a  wet-dock.  Here  barges  and 
boats,  laden  with  timber  and  other  stores  for  the  use  of  the  yard,  enter 
from  the  Thames,  and  proceed  to  a  kind  of  basin  in  the  centre  of  the 
yard,  round  which  are  quays  where  the  goods  may  be  landed,  and  the 
water  of  which  serves  as  a  mast-pond  in  which  masts  are  kept. 

On  crossing  this  wet-dock,  we  came  to  another  slip,  on  which  an 
East  Indianian  was  in  course  of  building.  This  fine  vessel,  which  was 
called  the  Agincourt,  and  which  was  of  about  a  thousand  tons 
burden,  was  nearly  ready  for  launching.  Shipwrights  and  ship-joiners 
were  busily  engaged  upon  it;  the  former  driving  the  trenails  through 
the  planks  and  timbers  (a  process  which  is  not  done  until  the  trenail 
holes,  made  with  an  auger,  have  been  well  aired  and  seasoned)  or  caulk- 
ing the  seams  with  oakum,  and  the  latter  putting  up  the  interior  fittings 
of  the  vessel. 

Proceeding  eastward  from  the  Agincourt  we  came  to  a  large  space  of 
ground  filled  with  an  enormous  quantity  of  oak  in  the  rough  state. 
Whole  trunks  of  trees,  portions  of  trunks,  and  large  branches,  some  of 
the  most  tortuous  shapes,  were  heaped  up  to  a  height  of  twelve  or 
fifteen  feet,  just  in  the  state  they  left  the  forest.  These  were  British 
oak-trees,  landed  on  the  quay  of  the  yard,  and  waiting  to  be  converted 
into  frame-timbers,  beams,  ftc.  for  ships.  Adjoining  this  timber- 
quay,  and  farther  within  the  yard,  are  sheds  and  sawpita  wherein  the 
trees  are  cut  tip  to  the  desired  forms  and  sizes. 

Our  progress  eastward  next  brought  us  to  another  building-slip 
where  was  another  East  Indiaman,  the  Southampton,  precisely  equal 
and  similar  to  the  Agincourt,  and,  like  it,  advancing  rapidly  towards 
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completion*  This  part  of  the  yard  appeared  the  most  busy  tad  lib- 
like of  all,  for  the  sawpits  and  shed*,  and  Ac  yards  belonging  to 
them,  are  bounded  on  either  aide  by  the  two  alipa  on  which  the  larger 
Teasels  were  in  conrae  of  construction. 

When  we  come  to  apeak  of  the  operations  of  building-  ships,  we 
shall  illustrate  manj  of  our  remarks  by  reference  to  those  two  Teasels, 
which  we  hare  seen  in  different  stages  of  their  progress,  and  the  fine 
proportions  of  which  rendered  them  conspicuous  objects  favthe  yard. 

Next  to  this  was  another  slip,  unoccupied  at  that  time;  .but beyond 
it  was  one  in  which  a  steamer  of  nine  hundred  tone  burden  was  in 
progress.  This  steamer  was  somewhat  farther  advanced  than  the 
Teasel  at  the  west  extremity  of  the  yard,  haying  some  of  the  planking 
laid  on ;  but  not  so  far  advanced  as  the  Agincourt  and  the  Southamp- 
ton. Beyond  this  slip  was  a  fourth  dry-dock,  the  moat  eastward  of 
the  whole ;  and  in  this,  as  in  the  others,  was  a  large  three-masted 
vessel  undergoing  repair.  This  dock  is  bounded  by  another  quay, 
filled^  with  oak  timber  in  the  same  manner  as  the  one  between  the  two 
new  slips,  and  contiguous  to  another  range  of  sawpits.  And  after 
having  passed  this  we  arrive  at  the  eastern  extremity  of  the  yard, 
separated  only  by  a  public  road  from  Lovegrove's  Brunswick  Hotel. 

We  have  now  traced  the  whole  extent  of  the  premises  on  the  water- 
side, and  have  next  to  notice  the  buildings  in  the  middle  and  on  the 
northern  side  of  the  yard.     The  yard  is  somewhat  of  a  triangular 
shape,  of  which  the  two  sides  already  traced  are  tolerably  straight, 
while   the  third   one  is   somewhat  curved.     In  returning  from  the 
eastern  extremity  along  this  curved  boundary,  we  come  to  a  coal-house 
and  a  smith's  shop,  similar  to  those  in  the  western  range  of  buildings, 
and  more  contiguous  to  the  vessels  in  the  eastern  part  of  the  yard. 
Farther  on  are  the  buildings  occupied  by  the  boat-builders  and  the 
ship-joiners.     In  various  parts  of  the  space  between  the  ships  and  the 
northern  boundary  of  the  yard  are  buildings  devoted  to  several  different 
purposes.     One  is  the  raastmaker's  shop,  a  large  building  where  masts, 
yards,  bowsprits,  &c.  are  made.     A  second  is  a  steaming-house,  where 
planks  are  steamed  preparatory  to  being  laid  outside  the  timbers  of  a 
ship ;  the  steaming  is  effected  in  square  wooden  trunks,  about  thirty 
feet  long,  provided  with  iron  doors  at  one  end,  as  in  Fig.  4,  which  arc 
lifted  up  by  balance  weights,  and  on  the  opening  of  which  planks  are 
slid  into  the  trunks,  to  be  afterwards  exposed  to  the  action  of  steam. 
A  third  building  contains  a  range  of  sawpits,  similar  in  arrangement 
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Fig.  i. 


and  in  purpose  to  those  already  mentioned.  The  open  spaces  between 
these  several  buildings  are  occupied  with  heaps  of  wood — here  trees 
waiting  to  be  squared — there  prepared  timbers  ready  for  the  shipwrights 
— at  another  place  planks  and  deals — and  at  another  several  thousand 
trenails  placed  on  a  stage  to  get  seasoned.  We  wander  between  and 
among  those  heaps  of  wood,  and  at  length  arrive  at  the  entrance  from 
whence  we  started,  having  visited  in  our  journey  pretty  nearly  all  the 
different  parts  of  the  yard. 

Thus  far  have  we  endeavoured  to  convey  to  the  reader  an  idea  of 
the  mode  in  which  a  large  ship-building  establishment  is  arranged. 
But  wc  hope  to  be  able  to  do  something  more  than  this.  We  propose 
to  follow,  in  a  cursory  and  popular  manner,  the  routine  of  processes  by 
which  a  large  ship  is  built,  so  far  as  to  show  the  relative  dependence 
of  one  department  on  another.  The  art  of  ship-building  involves  some 
of  the  most  intricate  considerations  which  any  of  our  manufacturing 
arts  present ;  and  therefore  anything  like  an  exposition  of  its  mathe- 
matical principles  U  wholly  foreign  to  our  present  object. 

In  the  first  place,  then,  let  us  suppose  that  a  merchant  orders  a  ship, 
intended  for  a  particular  line  and  kind  of  traffic,  to  be  built  by  a  ship- 
builder.    The  mode  of  measurement,  by  which  an  agreement  is  made 
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between  the  parties,  is  rather  lingular,  and  iibj  no  meant  easily 
understood  by  those  who  are  not  fcmili«r  with  the  general  details  of 
•hipping.  It  ia  by  tonnage,  and  ia  supposed  to  represent  the  number 
of  tone  of  cargo  which  the  propooad  .vessel  will  carry.  Tonnage  ia 
estimated  Mmetimaa  by  bulk,  bat  more  generally  by  WSJlhl ;  a  ton 
by  bulk  being  equal  to  forty  cubic  feet,  and  a  ton  by  weight  equalling 
twenty  cwts.  There  are  certain  formula!  employed  by  sbJp-bnilders, 
whereby  the  tonnage  ia  calculated  from  the  length,  breadth,  and  depth 
of  the  vessel ;  but  these  formula:  eeldam  give  the  reel  tonnage,  that  is, 
the  real  amount  of  cargo  which  the  veaael  will  carry;  because,  two 
Teasel*  exactly  equal  in  length,  breadth,  and  depth — measured  aa  mow 
dimensions  usually  are — may  have  very  different  internal  capacity, 
owing  to  different  curTaturea  of  the  hull,  A  ship  will  sometimes 
carry  more  cargo  than  her '  tonnage '  ""H— tri ;  sometime*  leaf ;  and 
therefore  the  word  tonnage  ia  to  be  regarded  only  aa  a  rough  approxi- 
mation to  the  burden  which  the  vessel  will  carry. 

Still,  however,  the  'tonnage'  ia  always  one  of  the  items  of  agree- 
ment between  the  builder  and  the  owner,  partly  from  the  circumstance 
that  when  a  vessel  ia  registered,  the  .tonnage  is  made  to  indicate  its 
rank  or  class.  In  addition  to  this,  the  dimensions  of  the  vessel  about 
to  he  built  are  agreed  upon,  as  well  as  the  thickness  and  quality  of  the 
more  important  timbers,  the  thickness  of  the  planks  laid  on  the  out- 
side of  the  timbers,  and  other  details  of  a  more  minute  kind. 

The  specification  of  the  vessel  being  thus  drawn  up,  the  ship- 
draughtsman  commences  his  labours,  which  arc  of  a  parallel  nature  to 
those  of  an  architect  in  common  building.  He  prepares  drawings  of 
the  vessel  in  various  points  of  view,  so  as  to  represent  the  dimensions 
not  only  of  the  vessel  itself,  but  also  of  the  principal  timbers  com- 
posing it,  and  also  the  curvatures  of  those  timbers. 

The  draughtsman  having  prepared  these  working  drawings,  gene- 
rally on  a  scale  of  about  a  quarter  of  an  inch  to  the  foot,  the  next 
thing  is  to  prepare  a  working  mould  of  the  ship,  as  large  as  the  ship 
itself,  in  the  mould-loft.  The  nioul.'  -,ft  floor  ia  in  most  insrcacea 
large  enough  to  receive  half  the  lengtn  of  the  intended  vessel,  with  the 
whole  height;  and  on  this  floor  the  draughtsman  chalka  a  large 
number  of  lines,  derived  from  the  working  drawings,  but  enlarged  to 
the  full  dimensions  of  the  vessel.  These  lines,  generally  speaking, 
represent  the  exact  dimensions  and  curvatures  of  the  timbers  required 
to  form  the  vessel;  and  when  all  the  lines  necessary  for  one-half  the 
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length  of  the  vessel  are  laid  down,  say  the  bow  end,  another  series  is 
then  laid  down  on  the  same  floor,  for  the  stern  end ;  the  two  series 
intersecting  and  mingling  among  each  other  in  every  part  Practice 
enables  the  draughtsman  to  distinguish  one  series  from  the  other,  and 
thus  obviate  the  necessity  of  having  a  mould-loft  floor  equal  to  the 
whole  length  of  a  large  ship.  When  these  lines,  which  amount  to  a 
large  number,  and  present  nothing  but  a  confused  assemblage  to  the 
eye  of  a  stranger,  are  laid  down,  thin  pieces  of  American  deal,  about 
three-quarters  of  an  inch  in  thickness,  are  cut  and  adjusted  to  the 
curvatures  of  the  lines,  different  pieces  being  joined  end  to  end  to 
produce  the  requisite  lengths.  These  pieces  of  deal,  which  are  called 
moulds,  assist  the  sawyers  in  cutting  the  oak  to  the  required  sizes  and 
curvatures  for  the  different  timbers  of  a  ship  ;  and  there  are  certain 
marks  on  each  piece  which  further  this  object.  Let  us  suppose  that 
one  of  the  curved  timbers  is  to  be  twelve  feet  in  length,  one  foot 
thick,  one  foot  wide,  and  so  tortuous  in  form  that  its  curvature  is  not 
circular,  and  none  of  its  angles  are  right  angles:  in  such  case  the 
piece  of  pine  which  forms  the  mould  will  give  the  curvature  of  the 
timber,  while  certain  marks  on  its  surface  indicate  the  places  where 
be  veilings  and  angles  are  to  be  made  from  directions  given  on  another 
board.  On  these  principles  the  construction  of  the  moulds  proceeds, 
until  a  sufficient  number  of  pieces  is  prepared  to  guide  the  sawyer  in 
cutting  all  the  timbers  of  the  ship.  For  a  large  East  Indiaman  the 
number  of  moulding-pieces  thus  required  is  more  than  a  hundred,  each 
of  which  is  marked  and  numbered  in  various  ways. 

The  mould  of  the  ship  being  thus  prepared,  the  next  operation  is  to 
cut  up  the  oak  and  elm  trunks  to  the  proper  dimensions  for  the  various 
parts  of  the  ship.  This  is  called  '  converting,'  and  is  a  process  re- 
quiring great  art  and  judgment ;  for  the  wood  must  be  selected  not 
only  with  a  view  to  avoid  waste,  but  also  that  the  grain  of  the  wood, 
in  preparing  a  curved  timber,  may  he  cut  crosswise  as  little  as  possible, 
since  such  a  mode  of  cutting  would  greatly  weaken  the  timber.  It  is 
th<.  jfore  desirable  that  a  err  Tred  trunk  be  selected  for  preparing  a 
curved  timber,  and  that  the  crookedness  of  the  one  correspond  as 
nearly  as  may  be  with  the  curvature  of  the  other.  The  superintend- 
ence of  this  department  ideYolves  on  a  person  possessing  much  ex- 
perience and  knowledge  of  different  woods,  and  of  their  quality  and 
relative  fitness  for  the  several  timbers  of  a  ship.  When  this  superin- 
tendent or  '  converter  '  has  selected  the  proper  wood,  the  operation  of 
sawing  proceeds  nearly  as  in  a  common  sawpit.     The  trunk  of  the 
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trie  if  kid  across  a  frame-work  in  the  venal  maimer,  and  two  men, 
one  above  and  the  other  below,  cut  the  wood  by  means  of  a  long  saw. 
The  thin  deal  mould  is  used  as  a  constant  guide  in  cutting ;  the  cur- 
vature, the  breadth,  the  thickness,  and  the  angles;  all  being  regulated 
either  by  the  mould  itself  or  by  the  marks  and  directions  chalked  or 
painted  on  it.  In  a  place  where  so  much  timber  is  used  as  in  a  ship- 
building yard,  it  might  at  first  thought  be  imagined  that  machine- 
worked  saws  would  be  used;  but  the  curvatures  and  angles  of  the 
timbers  are  so  extremely  varied,  not  only  in  different  timbers,  but 
also  in  different  parts  of  the  same  timber,  that  the  precision  and  regtf- " 
larity  of  machinery  would  be  here  thrown  away,  and  indeed  un- 
available. 

So  far,  then,  we  may  suppose  the  principal  timbers  to  be  cut  Tins 
operation  is  effected  in  sawpits  covered  by  sheds,  of  which  there  are 
three  in  various  parts  of  the  yard  to  which  our  attention  has  been 
directed.  As  the  timbers  are  wanted,  they  are  conveyed  to  the 
building-slip,  or  that  spot  of  ground  on  which  the  construction  of  the 
ship  takes  place.  When  the  timbers  are  thus  removed,  they  pass  from 
the  control  of  the  '  converter  '  to  that  of  another  superintendent  or 
foreman,  who  is  the  ship-builder  or  ship-wright  properly  so  called. 

The  building-slip  is  prepared  for  the  operations  in  the  following 
manner : — The  ground  having  been  cleared  and  made  tolerably  clean, 
a  row  of  blocks  is  laid  down  from  end  to  end  of  the  sKp,  the  length 
of  the  blocks  being  transverse  to  or  across  the  slip.  The  blocks  are 
of  oak,  placed  one  upon  another,  to  the  height  of  three  or  four  feet, 
and  secured  together.  These  piles  of  blocks  are  ranged  along  the  slip, 
at  distances  of  about  five  or  six  feet  apart,  and  the  upper  surfaces  of 
all  the  blocks  are  so  adjusted  that  they  shall  be  in  one  straight  line, 
but  inclining  slightly  downwards  towards  the  river,  the  inclination 
being  about  five-eighths  of  an  inch  to  a  foot  of  length.  Great  care  is 
taken  in  laying  down  these  blocks,  as  they  form  the  support, — the 
work-bench,  in  fact,— on  which  the  whole  ship  is  afterwards  built, 
the  keel  being  laid  down  immediately  upon  the  blocks. 

In  order  to  understand  the  succession  in  which  the  parts  of  a  ship 
arc  put  together,  it  is  useful  to  notice  certain  points  of  comparison 
between  a  ship  and  the  human  skeleton.  The  keel  is  the  back-bone 
of  a  ship,  and  the  frame  timbers  are  the  ribs ;  the  ribs  forming 
an  arched  exterior  to  the  whole  of  the  body  or  hull,  and  the  keel 
forming  the  longitudinal  column  to  which  the  ribs  or  timbers  are 
attached.     The  keel  is,  therefore,  the  principal  part  of  the  vessel,  and 
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the  one  above  all  other*  whose  strength  and  security  are  indispensable 
to  the  safety  of  the  vessel.  From  this  circumstance,  and  from  the 
position  of  the  keel  at  the  lowest  part  of  the  Teasel,  it  constitutes  the 
first  part  of  a  ship  laid  down  on  the  slip.  The  keel  is  made  of  elm, 
and  is  of  such  length,  except  in  small  Teasels,  that  no  single  tree  will 
form  it;  and,  therefore,  two  or  more  pieces  are  joined  together,  or,  aa 
it  is  termed,  scarfed,  end  to  end,  until  the  required  length  is  produced. 
This  scarfing  is  a  kind  of  overlapping,  the  under  part  of  one  piece 
and  the  upper  part  of  the  other,  or  the  right  side  of  one  and  the  left 
side  of  the  other,  being  cut  sway  near  the  ends,  and  the  cut  or  scarfed 
surfaces  bolted  together.  For  an  East  Indiaman  of  a  thousand  ton* 
burden,  such  as  the  Agincourt  and  the  Southampton,  of  which  we 
before  spoke,  the  keel  is  about  a  hundred  and  forty  feet  long,  fourteen 
inches  wide,  and  fifteen  deep.  For  a  steamer  of  the  same  burden,  the 
length  is  several  feet  greater,  since  steamers  are  generally  longer  and 
narrower  than  sailing  Teasels  of  equal  burden. 

The  sides  and  the  ends  of  the  keel  are  grooved  and  cut  in  various 
ways,  to  receive  the  different  timbers  and  pieces  of  wood  forming  the 
hull  of  the  vessel.  Of  these  timbers,  two,  which  form  the  main  sup- 
ports of  the  two  ends  of  the  Teasel,  are  the  ttem  and  the  Hernpoit,  of 
which  the  former  curves  upwards  from  the  higher  end  of  the  keel, 
and  the  latter  rises  almost  perpendicularly  from  the  lower  end  (for  a 
ship  is  built  with  the  stern  end  towards  the  river,  and  is  consequently 
launched  stern  foremost).  Both  are  formed  of  oak,  and  are  attached 
to  the  ends  of  the  keel  in  a  very  substantial  manner.  To  the  stern- 
post  are  attached  various  pieces  of  wood,  called  transoms,  fashion- 
pieces,  ftc.,  the  contour  of  which,  when  fixed  in  their  places,  is  such 
aa  to  give  the  elegantly- curved  form  to  the  hinder  part  of  the  vessel ; 
while  to  the  stem  are  attached  various  pieces,  some  of  which  fit  it 
more  securely  to  the  keel,  some  serve  to  connect  it  with  the  timbers 
and  planks  afterwards  to  form  the  sides  of  the  vessel,  and  others 
form  a  receptacle  or  support  for  the  end  of  the  bowsprit.  The  heavy 
pieces  of  timber  erected  thus  on  the  two  ends  of  the  keel  are  hauled 
up  to  their  proper  positions  by  pulleys  and  tackle,  and  then  shored 
up  by  poles  from  the  ground,  to  prevent  them  from  sinking. 

Along  the  keel,  nearly  from  end  to  end,  are  fixed  stout  timbers, 
called  jtwr-ttm&srs,  at  right  angles  with  the  length  of  the  keel,  and 
slightly  concave  on  their  upper  surface.  They  are  placed  a  few  inches 
Apart,  and  constitute,  as  the  name  imports,  the  floor  of  the  ship.  Aa 
there  is  a  general  upward  curvature  of  the  ship  towards  eaeh  end,  the 
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floor  rim  in  a  similar  n 

the  and  floor-timbers  mi  the  keel ;  bnt  this  vacancy  is  fl 
•olid  wood,  called  dtad-wood,  constituting  a  firm  foundation.  That 
floor-timbers  may  bo  regarded  ■>  the  lower  part  of  the  riba  of  the  atrip  ; 
and  abore  them  spring  np  the  various  pieces  forming  the  remainder  or 
vertical  part*  of  the  riba.  No  wood  can  be  found  ao  largo,  ao  curved, 
or  ao  strong  as  to  form  the  whole  curved  rib;  and,  therefore,  each  rib 
ia  built  up  of  separata  pieces,  the  general  name  of  which  ia  futtodu : 
thus  we  have  the  first,  second,  third,  and  perhaps  fourth  futtock,  each 
being  a  distinct  piece  of  timber,  bnt  all  collectively  forming  one  rib,  be 
one  *  frame  of  timbers.'  These  piecea  are  placed,  some  and  to  end,  and 
others  aide  to  aide,  in  such  a  manner,  that  the  joint  of  two  ends  of 
timber  may  hare  a  rapport  of  solid  timber  at  ita  side.  Variona  i mania 
are  adopted  for  joining  the  pieces  end  to  end,  bnt  those  which  ana 
placed  side  by  side  are  bolted  together  with  bolts. 

As  the  various  futtock*  curve  more  and  more  upwards,  till  the  upper 
one  or  '  top-timber '  reaches  to  the  top  of  the  hull  of  the  ship,  it  moat 
be  evident  that  all  the  pieces  forming  one  rib  or 'frame  of  timbers* 
are  very  ponderous,  especially  if  the  vessel  be  large.  The  arrange- 
ments, therefore,  are  regulated  according  to  the  dimensions  of  the 
veasel.  If  it  be  large,  the  pieces,  after  being  fitted  together  on  the 
ground,  are  raised  up  singly,  or  perhaps  two  bolted  together;  but  if 
it  be  small,  three  or  four  pieces  may  be  bolted  together  on  the  ground, 
and  raised  as  one  piece.  But  in  whatever  way  this  part  of  the  matter 
ia  arranged,  the  other  operations  are  nearly  alike.  All  the  pieces  to 
form  one  rib  are  adjusted  and  fitted  to  each  other  on  the  ground,  and 
are  lifted  from  the  ground  by  strong  tackle.  The  curvature  and  weight 
of  the  piecea  is  such,  that,  after  being  raised  and  adjusted  to  their  places, 
they  must  be  secured  from  falling  cither  inwards  or  outwards ;  for  the 
former  of  which  purposes  planks  called  cross  ipall*  are  nailed  to  the 
upper  ends  of  the  timbers,  at  right  angles  to  the  keel,  and  stretching 
across  from  one  side  to  the  other;  and  for  the  latter,  planks  called 
ribbands  are  placed  nearly  horizontal  round  the  outside  of  the  riba  at 
various  heights,  and  are  shored  up  by  poles  fixed  in  the  ground  beneath. 

In  this  manner  the  ribs  or  frames  of  timbers  are  raised  one  after 
another,  from  end  to  end  of  the  vessel,  the  two  halves  of  each  frame, 
that  is,  the  two  parts  springing  from  opposite  sides  of  the  keel,  being 
raised  nearly  at  the  same  time,  so  as  to  maintain  the  top  timbers  at 
the  proper  breadth  across  the  vessel.  In  this  stage  of  the  proceedings, 
the  interior  shell  of  the  vessel  presents  the  appearance  represented  in 
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the  cut  below.  We  have  given  an  interior  sketch,  because  it  show* 
more  clearly  the  relative  position  of  the  parts.  At  the  bottom,  just 
above  the  keel,  are  the  floor  timbers,  ranged  at  right  angles  to  it,  and 
projecting  some  distance  beyond  it  on  either  side.  At  the  ends  of 
these  timbers  are  the  various  pieces  or  futtocks  forming  the  ribs, 
jointed  and  bolted  together  at  different  parts  of  their  heights.  The 
ribs  rise  to  different  and  irregular  heights,  afterwards  to  be  adjusted; 
and  across,  from  the  upper  part  of  the  timbers  on  one  side  to  the 
upper  part  on  the  other,  are  the  spalls,  the  temporary  wooden  braces 
which  keep  the  opposite  sides  at  their  proper  distances. 

Here,  for  the  present,  we  leave  the  skeleton  of  the  ship — the  back- 
bone and  ribs;  to  finish  which  we  will  devote  another  visit. 


XXL— A  SECOND  DAY  AT  A  SHIP- YARD. 


It  will  be  wmubwrf  that,  titer  speaknv  of  the  occupation  of  tbc 
strip's  ilnii()1ililim,  wo  explained  the  arrangement  of  the  building- 
sbh*,  the  Uyrag-down  of  the  kerf  on  tk«  blocks,  and  the  erection  of 
the  carved  nrame-thnlMn  of  0  toomL  TV  form  of  the  hull  is  thus 
given;  in  *  rude  manner  it  if  true,  but  atil]  with  a  degree  of  certainty 
which  determine*  toe  character  of  the  vessel.  The  numerous  pieces 
■nbsequently  added,  whether  of  Britiah  or  African  oak,  elm,  or  fir,  are 
■awn  at  the  pita,  under  the  supervision  cf  the  '  converter ;*  and  arc 
afterwards,  in  most  cases,  trimmed,  or,  as  it  is  termed,  'dubbed,*  with 
an  adae-  In  common  carpenter's  work,  the  only  tool  used,  after  the 
•aw,  for  paring  away  and  levelling  the  surface  of  wood,  is  generally 
the  plane;  hut  in  the  work  of  the  shipwright,  where  more  balky 
materials  are  operated  on,  where  almost  every  piece  is  to  be  hollowed 
or  rounded  in  some  part  or  other,  and  where  great  neatness  Is  not 
required,  the  adze  becomes  a  valuable  instrument.  The  various  kinds 
of  joints  whereby  one  timber  or  plank  is  connected  with  another,  such 
as  tenon  and  mortice, -Ac,  are  made  by  the  aid  of  nearly  the  same  tools 
as  those  employed  in  carpentry,  bat  of  a  larger  sue  and  stronger  make. 
As  may  be  reasonably  supposed,  these  prepared  timber)  an  often  very 
bulky  and  ponderous;  and  the  conveyance  of  them  from  the  sawpit 
to  the  building-slip  requires  the  aid  of  horses.  There  is  a  whimsical 
anecdote  given  by  Strype,  in  his  edition  of  Stow's  '  Surrey  of  London,' 
which,  while  it  immediately  illustrates  this  subject,  also  carries  us  back 
to  an  early  period  in  the  history  of  the  BlackwaU  ship-yard,  intro- 
ducing us  to  this  scene  of  bustle  as  it  was  in  the  seventeenth  century : 
— "  In  the  time  of  the  elder  Sir  Henry  Johnson,  Knt,  afaip-builder,  an 
horse  belonging  to  his  yard  was  wrought  there  thirty-four  yean, 
driven  by  one  man ;  and  he  grew  to  that  experience,  that  at  the  first 
sound  of  the  bell  for  the  men  in  the  yard  to  leave  off  work,  he  also 
would  cease  labouring,  and  could  not  by  any  means  be  brought  to  give 
one  pull  after  it ;  and  when  the  bell  rang  to  work,  he  would  as  readily 
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come  forth  again  to  bis  labour,  which  mi  to  draw  planks  and  pieces 
of  timber  from  one  part  of  the  yard  to  another."  We  believe  that  a 
public-house  in  Blackwall  has  received  the  sign  of  the  *  Old  Hob,'  in 
honour  of  the  hone  which  bore  that  name,  and  which  took  this  very 
independent  mode  of  showing  his  importance. 

But  to  return.  The  keel,  the  stern-post,  and  the  item,  form  the 
three  great  aupporta  of  the  frame  of  the  veaiel ;  the  first  being  hori- 
zontal, the  second  rising  from  it  almost  perpendicularly  at  one  end, 
and  the  third  rising  in  a  curve  at  the  other.  Among  the  timbers  which 
are  subsequently  adjusted  to  the  vessel  are  three,  ceiled  the  '  keelson,' 
the  '  stemson,1  and  the  '  stemson,'  which  are  in  some  sense  interior 
representatives  of  the  three  just  named.  The  keelson  is  fixed  on  the 
floor  timbers,  immediately  over  the  keel,  and  forms  that  part  on  which 
the  steps  or  blocks  of  wood  are  placed  which  support  the  masts :  it  is 
secured  down  to  the  keel  by  means  of  bolts  three  feet  in  length,  which 
pass  entirely  through  both,  as  well  as  the  intervening  wood.  The 
stemson  and  the  stemson  rise  from  the  two  ends  of  the  keelson,  and 
form  internal  supports  to  the  ends  of  the  vessel.  The  timbers  are  often 
strengthened  within  by  pieces  called  ridert;  but  in  modern  vessels 
they  are  frequently  secured  and  braced  one  to  another  by  diagonal  iron 
plates,  from  half  an  inch  to  an  inch  in  thickness,  passing  nearly  from 
the  top  to  the  bottom  of  the  hull,  inside  the  vessel.  Being  bent  round 
the  concavity  of  the  ship's  side  in  an  oblique  direction,  each  piece  of 
iron  crosses  several  different  frames  of  timbers,  and  is  securely  bolted 
to  them  all. 

The  small  portion  of  the  hull  of  a  vessel  which  is  seen  above  the 
level  of  the  water  presents  to  view  a  surface  covered  with  horizontal  or 
nearly  horizontal  ranges  of  planking  ;  and  if  we  could  see  lower  down 
towards  the  keel,  we  should  find  a  similar  approach  to  a  horizontal 
direction  in  the  pieces  of  wood  with  which  the  hull  is  covered.  With- 
inside,  too,  a  similar  arrangement  is  observable.  The  vertical  frames 
of  timbers  of  which  we  have  been  speaking  do  not  present  themselves 
to  the  eye  of  a  person  viewing  a  finished  vessel,  either  within  or  with- 
out. The  whole  are  covered  with  planking,  laid  in  nearly  horizontal 
rows  or  '  strakes.'  The  planks  may  be  regarded  as  forming  the  akin 
with  which  the  ribs  ot  the  ship  are  covered ;  and,  indeed,  the  ship- 
wrights, who  almost  seem  to  regard  their  ship  as  a  living  being,  apply 
the  term  *  skinning '  to  the  operation  of  laying  on  these  planks ;  an 
opposite  sense,  it  is  true,  to  that  in  which  we  are  in  the  habit  of  using 


484  DAYS  AT  THE  FACTORIES. 

this  term.  Nor  is  this  skin  by  any  means  a  trifling  affair,  for  the 
thickness  of  the  planks  which  form  it  varies  from  about  three  to  six 
inches.  The  planks  are  formed  of  sound  and  durable  oak,  and  are 
often  nearly  thirty  feet  in  length.  They  are  brought,  while  at  the 
sawpit,  as  nearly  to  the  required  form  as  may  be  practicable;  and  are 
afterwards  worked  with  the  adze,  to  give  them  the  proper  contour. 
This  must  not  be  supposed  to  imply  that  the  planks  are  hollowed  or 
curved  by  the  adze  to  the  exact  shape  of  the  vessel,  but  that  the  width 
and  thickness  of  adjoining  planks  are  adjusted  to  each  other.  When 
a  prepared  plank  is  laid  against  the  outside  of  a  vessel,  the  convexity 
of  the  latter  causes  the  ends  of  the  planks  to  stand  out  several  inches 
from  it ;  and  on  the  other  hand,  when  laid  on  the  inside,  the  concave 
surface  to  be  in  contact  with  the  timbers,  and  the  middle  to  be  several 
inches  away  from  them.  The  planks  require,  therefore,  the  aid  of 
powerful  instruments  to  force  them  close  to  the  timbers  previous  to 
bolting ;  and  this  operation  is  further  assisted  by  bringing  the  plank 
to  a  heated  and  moistened  state  by  steam. 

The  parts  of  the  planking  vary  in  thickness,  and  receive  distinctive 
names,  according  to  the  places  whicli  they  occupy ;  but  all  are  treated 
nearly  in  the  same  way — sawn,  dressed  with  an  adze,  steamed,  forced 
to  the  curvature  of  the  ship,  and  fastened  to  the  timbers  with  bolts. 
The  trenails,  which  are  more  numerous  than  the  bolts,  are  not  driven 
in  till  a  subsequent  stage  in  the  operations.  In  adjusting  the  planks 
to  the  ship's  sides  care  is  always  taken  that  the  adjoining  ends  of  two 
planks  in  one  row  or  strake  shall  not  occur  at  the  same  part  of  the 
ship's  length  as  a  joint  in  the  row  next  above  or  below  it,  a  caution 
similar  to  that  observed  in  laying  the  courses  of  bricks  in  a  wall,  or 
the  rows  of  slates  on  a  roof,  and  the  object  of  which  is  sufficiently 
obvious  in  relation  to  the  strength  of  the  structure.  Whoever  has  an 
opportunity  of  seeing  the  whole  hull  of  a  vessel  will  observe  that  the 
planking  is  ranged  with  great  regularity,  each  strake  or  row  diminish- 
ing in  width  towards  the  ends,  to  conform  with  the  diminishing  size 
of  the  vessel. 

In  the  building  of  a  ship  matters  are  so  arranged  that  many  different 
parts  are  in  progress  simultaneously  ;  some  workmen  making  prepara- 
tions for  the  beams  of  a  vessel  withinside,  while  others  are  planking 
the  exterior,  and  others  perhaps  engaged  at  various  parts  of  the  head 
and  stern.  The  beams  are  stout  and  well  finished  timbers  stretching 
across  the  vessel  from  side  to  side,  at  intervals  of  a  few  feet,  and 
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serving  not  only  to  support  the  deck  or  decks,  but  also  to  bind  the  two 
sides  of  the  vessel  together.  These  beams,  situated  as  they  are  at  right 
angles  to  the  keel,  have  given  rise  to  many  nautical  expressions  which 
are  rather  incomprehensible  to  general  readers ;  thus  the  '  breadth  of 
beam '  is  the  width  of  a  vessel ;  an  object  seen  at  sea  in  a  direction  at 
right  angles  with  the  keel,  is  said  to  be  *  on  the  beam ;'  when  a  ship 
inclines  very  much  on  one  side,  so  that  her  beams  approach  to  a  ver- 
tical position,  she  is  said  to  be  '  on  her  beam  ends ;'  and  many  other 
similar  phrases  might  be  adduced. 

The  beams  are  ranged  at  such  distances  apart,  that  an  East  Indiaman 
of  a  thousand  tons  burden  requires  about  thirty  beneath  the  main  deck. 
Each  beam  is  usually  formed  of  one  or  of  three  pieces,  according  to 
the  dimensions  of  the  vessel ;  the  three  pieces,  in  the  Utter  case,  being 
securely  joined  or  scarfed  together.  The  beams  are  not  straight,  but 
are  curved  upwards  in  the  middle,  so  that  their  upper  surfaces  are 
convex  and  their  lower  concave;  the  bending  being  such  that  there  is 
a  curvature  of  about  one  inch  to  every  yard  in  the  length  of  the  beam. 
The  ends  of  the  beams  are  made  to  rest  on  stout  planks  called  clamps  ; 
but  the  real  fastening  is  by  means  of  iron  brackets  technically  termed 
knees,  bolted  both  to  the  beam  and  to  the  timbers  of  the  ship.  Besides 
the  fastenings  at  the  two  ends  of  each  beam,  there  are  supporters  in 
the  middle,  which  are  often  formed  of  cast-iron,  combining  lightness 
of  appearance  with  strength. 

Various  ledges  and  frames,  called  partners,  coamings,  and  cartings, 
being  arranged  between  the  beams,  the  decks  are  next  attended  to, 
These  divide  the  hull  into  different  stories  analogous  to  those  of  a 
house ;  and  in  the  one  case  as  in  the  other,  the  number  of  floors  is 
greater  in  some  instances  than  in  others.  Large  ships  of  war  are 
furnished  with  three  entire  decks,  reaching  from  the  stem  to  the  stern  ; 
besides  two  shorter  decks  called  the  forecastle  and  the  quarter-deck, 
the  one  placed  at  the  head  of  the  vessel,  and  the  other  towards  the 
stern,  a  vacant  space  called  the  waUt  being  left  between  them,  at  the 
middle  of  the  ship's  length.  In  smaller  vessels  of  war,  and  in  mer- 
chantmen, the  decks  are  fewer;  two  whole  decks  and  a  quarter-deck 
being  the  number  in  an  East  Indiaman.  The  deck  is  generally  made 
of  Dantzig  or  Memel  fir,  and  for  vessels  exposed  to  a  hot  climate 
yellow  pine  is  sometimes  employed.  The  deck-planks  are  laid  side 
by  side,  lengthwise  of  the  ship,  or  parallel  to  the  keel,  and  vary  from 
six  to  ten  inches  in  breadth,  and  from  two  to  four  in  thickness.    They 
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fa  which  the  mm  has  frequently  to  place  himself.  Hm  flamhw  of  a, 
■nip  near  the  keel  is  almo.it  horizontal,  and  at  other  parts  goes  through 
all  the  gradations  from  a  horizontal  to  a  vertical  direction ;  and  the 
man  who  ia  engaged  in  boring  the  trenail-holes  haa  to  my  hi*  [Haitian 
and  mode  of  working,  sometimes  standing  and  at  other  tinea  sittings 
according  to  the  part  of  the  veaael  at  which  he  ia  at  work.  It  ia  ao 
arranged  that  die  same  trenail  shall  pass,  not  only  through  the  outer 
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planking,  and  the  frame-timber,  bat  also  through  the  inner  planking  ; 
by  which  all  three  are  bound  well  together ;  and  the  trenail-boles  am 
bored  in  conformity  with  this  arrangement.  When  the  proper  time 
arrives  for  driving  in  the  trenail*,  a  set  of  men,  each  provided  with  a 
large  and  heavy  hammer,  proceed  to  that  operation.  The  trenail  is 
made  slightly  larger  than  the  hole  into  which  it  is  to  be  driven,  so  as 
to  bite  or  cling  closely  to  the  timber* ;  and  a  succession  of  powerful 
blowa  is  requisite  to  urge  it  forward.  The  trenail  is  a  little  longer 
than  the  depth  of  the  hole,  and  the  superfluous  end  is  taken  off  with  a 
saw  when  the  driving  is  finished.  It  is  then  tightened  in  the  hole  by 
small  wedges  driven  in  at  the  end. 

The  planking  and  trenailing  having  brought  the  surface  of  the  hall 
to  a  tolerably  even  state,  which  is  further  assisted  by  a  little  trim- 
ming, or  '  dubbing '  with  the  adze,  &  process  follows  which  is  indis- 
pensable to  the  exclusion  of  water  from  the  vessel,  viz.,  that  of  caulk- 
ing. The  planks  cannot  be  brought  so  close  together  as  to  make  the 
joining  impenetrable  to  water,  and  the  joint  is  therefore  filled  up  with 
oakum.  We  explained  in  a  former  page  the  manner  in  which  threads 
of  oakum  are  twisted  by  boys  out  of  refuse  rope,  and  alluded  to  the 
mode  in  which  they  are  employed.  A  kind  of  chisel,  called  a  canlk- 
ing-iron,  is  employed  to  drive  the  threads  of  oakum  into  the  seams. 
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The  oakum  is  not  placed  merely  at  the  outer  edges  of  the  crevice*-, 
but  is  driven  in  to  a  depth  equal  to  the  whole  thickness  of  the  plank* 
Sometimes  the  edges  of  the  planks  are  chiselled  away  a  little,  in  order 
to  afford  room  for  the  entrance  of  the  oakum ;  and  in  all  cases  the 
caulkers  manage  the  seams  in  such  a  manner  as  to  fill  them  up  with  a 
dense  and  compact  layer  of  oakum,  which  not  only  answers  the  pur- 
pose of  making  the  vessel  tight,  but  also  helps  to  consolidate  and 
strengthen  the  whole  ship  in  a  very  considerable  degree,  by  making 
the  edges  of  the  planks  bear  hard  against  each  other,  so  that  one  part 
cannot  move  or  work  independent  of  another.  At  the  time  when  this 
caulking  of  the  seams  is  going  on,  the  planks  themselves  are  ex- 
amined, and  any  shakes  or  rents  or  fissures,  however  small,  are  well 
filled  with  oakum.  This  process  being  finally  completed,  all  the 
caulked  seams  are  coated,  or,  as  it  is  termed,  *  payed,'  with  hot  melted 
pitch  and  rosin,  by  which  the  hempen  fibres  of  oakum  are  preserved 
from  the  action  of  the  sea-water.  The  sheathing  is  an  exterior  coating 
afterwards  put  on  the  bottom  of  the  vessel ;  but  this  is  a  stage  in  the 
proceeding  at  which  we  have  not  yet  arrived. 

The  operations  withinside  the  vessel  are,  as  may  be  supposed,  much 
more  varied  than  those  on  the  outside,  but  they  partake  more  and  more 
of  the  nature  of  carpentry  as  the  construction  of  the  vessel  advances. 
After  the  various  pieces  are  adjusted  which  form  the  main  support  of 
the  different  parts  of  the  vessel,  the  hull  is  divided  into  compartments 
accordant  with  the  purposes  for  which  the  vessel  is  intended.  The 
decks,  port-holes,  magazines,  and  berths  for  several  hundred  men  in  a 
man-of-war,  and  the  cabins,  the  passenger  accommodation,  and  lug- 
gage-room  of  a  merchant-ship,  of  course  require  different  arrangements 
of  the  interior.  Supposing  these  matters  to  have  been  completed,  we 
will  next  proceed  to  the  important  affair  of  launching,  by  which  the 
vessel  is  borne  on  to  the  liquid  element  whicli  is  afterwards  to  form 
her  home.  Those  persons  who  have  never  seen  a  ship  launched,  and 
who  are  but  little  acquainted  with  these  matters,  may  feel  it  desirable 
to  know  in  what  stage  of  the  building  process  the  launching  is  effected. 
We  may  here  mention,  then,  that  the  hull  is  launched  before  it  has 
been  sheathed  or  coated  with  copper,  and  also  before  it  is  fitted  with 
masts,  yards,  bowsprit,  rudder,  sails,  or  ropes.  There  are  various 
reasons  why  these  several  parts  are  more  conveniently  fitted  after  than 
before  the  launching :  the  height  of  the  vessel  from  the  ground  when 
on  the  building-slip— the  angle  at  which  it  slopes  towards  the  water— 
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the  difficulty  of  getting  into  the  vessel,  &c,  are  some  of  these  reason* ; 
and  with  regard  to  the  sheathing,  it  is  deemed  better  to  be  postponed 
until  the  soundness  of  the  naked  planking  has  been  tested  by  immer- 
sion in  the  water. 

We  have  before  explained  that  the  ship  is  built  on  blocks,  laid  in 
regular  succession  along  the  building-slip,  and  so  adjusted  that  the 
keel,  which  rests  immediately  on  their  upper  surfaces,  shall  have  an 
inclination  of  about  five-eighths  of  an  inch  to  the  foot  towards  the 
.river.  These  blocks  form  the  central  support  beneath  the  vessel,  dar- 
ing the  whole  progress  of  building ;  and  the  vessel  is  further  supported 
at  the  side  by  shores,  or  poles,  raised  at  various  angles  from  the  ground. 
As  the  time  of  launching  approaches,  preparations  are  made  for  remov- 
ing all  these  lateral  supports,  for  lifting  the  keel  completely  from  the 
blocks,  and  for  constructing  two  temporary  "slippery  paths"  down 
which  the  vessel  may  slide  into  the  river.  The  whole  of  these  opera- 
tions are  very  curious,  and  require  great  nicety  and  care  to  ensure 
success.  Along  the  building-slip,  on  each  side  of  the  keel,  and  distant 
from  it  about  one-sixth  of  the  vessel's  breadth,  is  laid  an  inclined  plat- 
form, formed  of  many  pieces  of  wood,  and  presenting  a  flat  upper 
surface  inclining  downwards  towards  the  river  at  an  angle  of  about 
seven-eighths  of  an  inch  to  the  foot,  and  consequently  more  sloping 
than  the  position  of  the  keel.  The  inclined  plane  thus  formed  is  called 
the  '  sliding-plank ;'  and  it  has  a  raised  edge,  or  ledge,  called  the  '  side- 
way,'  or  '  ribband,'  projecting  four  or  five  inches  upwards  from  its 
outer  edge.  The  sliding-plank  is  placed  upon  supporting  blocks,  so 
as  to  be  elevated  some  feet  from  the  ground.  A  long  timber  called 
a  'bilge-way,'  with  a  smooth  under-surface,  is  laid  upon  this  sliding- 
plank  ;  and  upon  this  timber  as  a  base,  is  erected  a  frame-work,  reach- 
ing up  to  the  hull  of  the  ship.  This  frame- work,  called  the  '  cradle,' 
is  formed  partly  of  solid  wood-work,  filling  up  the  whole  space  between 
the  bilge-way  and  the  hull,  and  partly  of  short  poles  called  '  proppets,' 
which  are  erected  nearly  vertically,  and  abut  against  a  plank  fastened 
temporarily  to  the  bottom  of  the  ship.  These  operations  are  carried 
on  on  both  sides  of  the  keel,  and  at  a  few  feet  distant  from  it;  and  the 
vessel  may  in  this  state  be  almost  said  to  have  three  keels,  the  real  one 
midway  between  two  temporary  ones.  At  a  certain  stage  in  the  build- 
ing-up of  these  pieces,  a  layer  of  tallow,  soap,  and  oil  is  placed  between 
the  sliding-plank  and  the  bilge-way,  to  diminish  the  friction  during  the 
sliding  of  the  latter. 
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But  it  is  not  sufficient  that  these  two  temporary  false  keels  reach  up 
to  the  hull :  the  hull  must  actually  bear  with  its  whole  pressure  upon 
them,  so  that  the  blocks  beneath  the  real  keel  may  be  relieved  from 
the  enormous  weight  of  the  vessel.  To  effect  this,  a  great  number  of 
wedges  arc  driven  in  just  above  the  bilge-way,  by  the  action  of  which 
the  vessel  is  in  some  degree  lifted  off  the  blocks,  and  made  to  rest  on 
the  bilge-ways.  This  operation  is  one  of  the  most  singular  which  a 
ship-yard  presents.  Very  frequently  a  hundred  men  are  driving  the 
wedges  at  once ;  half  of  them  being  ranged  on  one  side  of  the  vessel 
and  half  on  the  other.  Each  man  is  provided  with  a  heavy  hammer, 
and  at  a  given  signal  all  strike  together,  whereby  a  hundred  wedges 
are  driven  at  the  same  instant  The  effect  produced  by  the  wedge  is 
at  all  times  one  of  a  remarkable  and  powerful  kind ;  and  when  the 
exertions  of  so  many  men  are  in  this  manner  simultaneously  applied, 
the  effect  is  almost  irresistible :  the  huge  ship,  though  not  actually 
elevated  above  the  central  blocks,  is  so  far  moved  as  to  transfer  her 
pressure  from  them  to  the  bilge-ways  and  sliding-planks.  If  the 
shores  by  which  the  sides  of  the  ship  are  supported  were  now  knocked 
away,  the  vessel  would  be  likely  to  elide  down  into  the  river,  the  bilge- 
ways  gliding  over  the  slippery  surfaces  of  the  sliding-planks.  But  to 
prevent  this  from  occurring  before  the  proper  time,  a  short  piece  of 
wood  called  a  '  dog-shore *  is  fitted  to  the  upper  end  of  each  bilge- way, 
in  such  a  manner  as  to  prevent  the  bilge-way  from  beginning  to  slide 
so  long  as  the  dog-shore  remains  there. 

A  few  other  arrangements  being  made,  the  ship  is  ready  for  launch- 
ing. The  dog-shores,  and  the  hammers  with  which  they  are  to  be 
knocked  away,  are  generally  painted  blue,  and  now  become  con- 
spicuous objects,  for  a  visitor  looks  at  them  as  the  apparently  slight 
means  whereby  the  vessel  is  to  be  urged  into  the  water.  A  screw  is 
fixed  against  this  end  of  the  keel,  to  assist  in  urging  the  ship  forward, 
if  such  a  course  be  necessary,  and  some  of  the  blocks  under  the  keel 
are  cut  away,  to  make  the  vessel  rest  more  entirely  on  the  bilge-ways. 
At  a  given  signal  two  men,  one  on  each  side,  knock  away  the  dog- 
shores— the  vessel  glides  slowly  downwards  into  the  water — a  flask  of 
wine  is  thrown  at  the  head — she  is  christened  with  the  name  selected 
for  her — and  when  she  touches  the  water  all  give  a  hearty  greeting. 
This  is  an  exhilarating  sight,  and  has  formed  the  subject  for  many  a 
picture ;  which  must,  however,  necessarily  be  defective,  for  a  picture 
01nnot  represent  motion.     Poets,  too,  have  not  failed  to  celebrate  this 


A  SKCOND  DAY  AT  A  SHIP-YARD.  m 

gliding  of  a  ship  to  it*  watery  dwelling.     If  we  transfer  the  scene 
from  Plymouth  harbour  to  die  river  Thames,  the  following  one*  by 
CarringtoD  would  not  be  inapplicable  to  our  present  subject  :— 
■At  law. 

By  fcuitu  nobly  tarm'd,  the  flaiih'd  ship 
In  ready  fur  the  imprative  launch.     The  day 
Am™,  the  Atlantic  tide  ii  nrelling  high 
To  place  ber  on  in  bosom.    O'ct  brr  decks 
The  etieanMn  ware  all -gallantly,  around 
Enlivening  music  floati,  wlule  myriads  crowd 
When  the  bold  Tiaael  on  ber  rapid  plane 
Site  proudly.     Hark !  the  intrepid  mtiouu 
Remove  her  last  inpporti ; — b  breatiilen  puiee 
Holdi  the  rait  multitude;— a  moment  she 
Remain  upon  her  dope, — then  starts, — end  now 
Roihiog  lublimely  to  the  fleshing  deep, 
Amid  the  shouts  of  thousand!  the  descends ; 
Then  liiee,  buoyantly,  a  graceful  pile, 
To  float  aupinely  on  the  blue  Hamoaze-" 

Having  launched  our  ship,  we  will  next  proceed  to  speak  of  the 
masts  with  which  it  ia  to  be  furnished.  Whether  the  masts  are  placed 
in  the  vessel  immediately  after  she  is  launched,  or  whether  some  other 
operations  are  immediately  performed,  depends  on  many  different  cir- 
cumstances ;  but  in  either  case,  the  roasts  have  been  prepared  during 
the  time  that  the  ship  has  been  on  the  stocks,  the  workmen  employed 
on  the  one  being  a  totally  different  set  from  those  engaged  on  the  other, 
and  the  operations  being  carried  on  in  a  different  part  of  the  yard. 
Masts,  as  is  well  known,  serve  as  supports  to  the  sails,  and  are  them- 
selves  supported  by  ropes  and  tackle.  The  number  varies  in  different 
kinds  of  ships  :  for  instance,  a  ship  properly  so  called  is  provided  with 
three  masts ;  a  brig  and  a  schooner  are  each  provided  with  two ;  while 
one  mast  forms  the  complement  for  a  sloop,  a  cutter,  or  a  smack.  But 
it  is  necessary  here  to  remark,  that  a  mast  is  not,  except  in  small  ves- 
sels, a  straight  piece  of  timber  put  up  in  one  single  length;  it  is 
generally  formed  of  three  stages  or  tiers  rising  one  above  another, 
each  of  which  receives  a  distinctive  name.  Let  us  take  for  example  a 
14-gun  ship  of  war.  Here  are  three  masts,  the  foremast,  the  main- 
mast, and  the  mizen-mast ;  and  each  one  of  these  three  is  formed  of 
three  subordinate  masts,  arising  one  above  another,  of  which  the  lowest 
is  termed  the  lower  mast,  the  next  in  height  the  top-mast,  and  the 
third  the  topgallant-mast      The  length  of  the  lowest  is  rather  more 
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than  that  of  the  other  two  put  together ;  and  the  united  length  of  the 
whole  is,  in  the  case  of  the  mainmast,  above  two  hundred  feet.  In  a 
merchant  vessel,  say  of  a  thousand  tons  burden,  the  arrangement  is 
just  the  same  in  principle,  but  the  dimensions  smaller,  the  nine  sub- 
ordinate masts  varying  from  about  twenty  to  ninety  feet  in  length,  the 
shortest  being  the  mizen  topgallant-mast,  and  the  longest  the  lower 
mainmast. 

The  masts  for  such  vessels  as  the  Agincourt  and  Southampton  East 
Indiamen  vary  from  about  ten  to  twenty-eight  or  thirty  inches  in 
diameter ;  and  as  the  latter  dimensions  are  too  great  to  allow  the  whole 
to  be  made  from  one  tree,  the  mast  is  built  up  of  several  pieces,  laid 
side  by  side  in  various  ways,  and  bearing  the  technical  names  of 
spindles,  side-trees,  front-fishes,  side-fishes,  cheeks,  cant-pieces,  fillings, 
heel-pieces,  and  others  equally  unintelligible  to  general  readers.  The 
principal  part  of  each  mast,  or  the  whole  mast  if  the  diameter  be 
small,  is  made  of  Canadian  fir,  a  tree  which  presents  a  remarkably 
straight  and  uniform  trunk. 

The  *  mast-making  shop/  at  the  yard  which  is  the  object  of  our  visit, 
is  a  very  large  roofed  building,  above  a  hundred  feet  in  length  by 
seventy  in  width.  It  is  situated  close  to  the  mast-pond  in  connection 
with  the  wet-dock,  so  that  the  masts  can  be  floated  in  or  out  of  the 
yard  with  great  facility.  The  mast-makers  have  some  tools  peculiar 
to  themselves ;  but  the  main  operations  bear  some  resemblance  to 
those  by  which  the  timbers  of  a  ship  are  fashioned.  The  various 
pieces  of  which  a  mast  is  built  up  are  sawn  to  their  proper  dimensions, 
and  fitted  together  by  various  kinds  of  joints,  called  coaking,  dowel- 
ling,  &c,  and  of  which  the  common  tenon  and  mortice  will  furnish 
some  idea.  Various  cutting  instruments  are  employed  to  give  the 
rounded  or  convex  form  to  the  mast,  when  the  pieces  are  put  together ; 
and  pieces  of  wood  are  attached  to  its  surface,  to  answer  several  pur- 
poses, when  the  mast  is  put  in  its  place  in  the  ship.  The  extent  to 
which  this  building-up  of  a  mast  goes  may  be  judged  from  the  fact 
that  the  lower  mainmast  alone  of  an  East  Indiaman  weighs  upwards  of 
six  tons ;  and  when  lying  along  the  floor  of  the  mast-shop,  its  length 
of  ninety  feet  and  thickness  of  two  and  a  half  impress  one  with  no 
mean  idea  of  its  bulk. 

The  various  pieces  of  which  a  large  most  is  formed  would  not  be 
permanently  retained  in  their  proper  places,  were  there  not  some  ex- 
ternal band  or  tie  employed.     The  band  used  for  this  purpose  consists 
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of  a  series  of  iron  hoops,  ranged  at  intervals  of  four  or  five  feet  apart 
along  the  roast.  These  hoop*  are  formed  of  iron  bands  about  three 
inches  in  width,  and  three-eighths  of  an  inch  in  thickness  ;  and  after 
being  welded  as  nearly  as  may  be  to  the  girth  of  the  mast,  they  are  fixed 
on  it.  Each  hoop— of  which  the  lower  mainmast  contains  about 
twenty,  and  the  others  a  proportionate  number — is  in  the  first  place 
heated,  not  to  such  a  degree  as  would  scorch  the  wood  on  which  it  is 
laid,  but  so  far'ss  to  give  a  slight  expansion  to  its  dimensions.  A 
small  brick-built  kiln  is  situated  near  the  mast-shop,  and  in  this  kiln  a 
fire  is  made,  on  which  the  iron  hoop  is  laid  to  he  heated.  When  the 
heating  is  effected,  the  hoop  is  taken  np  by  means  of  a  kind  of  tongs, 
carried  to  the  mast-shop,  put  over  the  small  end  of  the  mast  (for 
every  mast  is  of  smaller  dimensions  at  one  end  than  the  other),  and 
pushed  on  as  rar  as  its  diameter  will  permit.  A  party  of  fourteen 
men  then  join  their  exertions  to  drive  the  hoop  on  as  tightly  as  pos- 
sible. Six  of  them  grasp  a  long  iron  bar  called  a  '  poker,'  and  stand 
in  an  oblique  line  on  one  side  of  the  mast ;  six  others  bold  a  similar 
bar  on  the  other  side  of  the  mast;  and  the  remaining  two  are  provided 
with  heavy  hammers.  The  men,  thus  placed,  then  strike  the  hoop 
with  the  two  pokers,  the  end  of  each  poker  being  made  to  strike 
against  the  edge  of  the  hoop,  and  all  the  twelve  men  urging  the  two 
pokers  simultaneously,  by  which  very  powerful  blows  are  given.  At 
the  call  of  'bands  np,'  the  men  direct  their  blows  to  the  edge  of  the 
upper  part  of  the  hoop ;  while  '  hands  down '  is  a  direction  to  them  to 
make  the  blows  lower  down.  The  two  men  with  the  hammers  mean- 
while deal  powerful  blows  on  the  surface  or  lace  of  the  hoop.  As 
the  hoop  is  driven  onwards  to  a  thicker  part  of  the  mast,  it  necessarily 
binds  the  wood  more  tightly,  and  this  is  still  further  effected  by  the 
contraction  of  the  hoop  as  the  iron  becomes  cold.  The  ultimate 
effect  is  that  the  hoops  give  an  extraordinary  degree  of  strength  to  the 
mast.     Our  frontispiece  represents  this  process  of '  hooping  a  mast.' 

The  bowsprit  and  the  yardt  of  a  vessel  are  made  by  the  mast- 
makers,  and  may  indeed  be  considered  as  masts,  bo  far  as  the  mode  of 
making  is  concerned.  The  bowsprit  is  a  large  mast  which  projects 
obliquely  over  the  stem,  to  carry  sail  forward,  in  order  to  govern  the 
fore  part  of  a  ship,  and  to  counteract  the  force  of  the  after-sails :  it 
also  serves  to  hold  the  stays  or  ropes  by  which  the  foremast  is  kept  in 
its  position.  It  generally  rises  at  an  angle  of  about  thirty-six  degrees. 
It  very  nearly  equals  in  diameter  and  is  about  two-thirds  of  the  length 
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of  the  lower  mainmast ;  being,  in  an  East  Indiaman,  nearly  sixty  feet 
in  length,  and  two  and  a*  half  kin  diameter  at  the  larger  end.  The 
yard*  are  long  pieces  of  timber  suspended  upon  the  masts,  for  the 
purpose  of  extending  the  sails :  some  being  suspended  across  the  masts) 
at  right  angles,  and  called  square  yards ;  others  suspended  obliquely, 
and  termed  lateen  yards*  The  number  of  these  yards  in  a  large  ship 
is  about  twenty,  and  the  dimensions  of  some  of  them  are  very  con- 
siderable. The  main-yard  of  a  first-rate  man-of-war  is  above  a  hundred 
feet  in  length  and  two  feet  in  diameter ;  while  the  other  remaining 
yards  have  various  lengths  down  to  about  twenty  feet,  and  various 
diameters  down  to  three  or  four  inches. 

While  hearing  of  these  very  large  and  ponderous  masts,  yards,  Ac, 
the  reader  may  naturally  inquire  how  they  are  conveyed  to  the  ship, 
and  lifted  in  their  places.  On  this  point  we  will  now  offer  a  brief 
explanation.  The  great  difficulty  is  to  get  in  the  three  lower  masts ; 
for  the  upper  ones  are  afterwards  drawn  up  by  means  of  tackle  with 
comparative  ease.  The  lower  masts  are  fitted  in  three  different  ways, 
viz.,  by  slieers,  by  a  theer-hulk,  or  by  a  masting-house. 

The  sfieers  used  in  masting  vessels  are  two  large  poles,  masts,  or 
spars,  erected  on  the  vessel  whose  masts  are  to  be  fixed,  the  lower 
ends  resting  on  thick  planks  laid  along  the  sides  of  the  deck,  and  the 
upper  ends  crossing  each  other,  where  they  are  securely  lashed.  The 
point  where  the  two  spars  cross  is  exactly  over  the  hole  where  the 
mast  is  to  be  dropped  through  the  deck  ;  and  the  spars  are  retained  in 
this  position  by  strong  ropes  attached  to  different  parts  of  the  ship. 
The  mast,  being  floated  to  the  side  of  the  ship,  is  elevated  entirely 
above  deck  by  means  of  tackle  connected  with  the  sheers ;  and  when 
it  is  brought  with  the  lower  end  immediately  over  the  hole  in  the 
deck,  it  is  gently  lowered  into  its  place,  passing  down  through  the 
entire  height  of  the  vessel,  and  resting  on  the  step  or  block  fixed  to 
the  keelson.  When  one  of  the  three  masts  is  fixed  in  this  way,  the 
sheers  are  moved  to  the  spot  where  the  second  is  to  be  placed,  and 
afterwards  to  the  third.  This  is  the  general  mode  of  masting  mer- 
chant-ships. 

The  sheer-hulk  is  an  old  man-of-war  cut  down  to  the  lower  deck, 
and  fitted  with  an  apparatus  of  sheers,  tackle,  &c,  for  masting  the 
ships  of  the  royal  navy.  There  is  a  mast,  a  hundred  and  twenty  feet 
in  length,  fixed  in  the  hulk,  and  acting  as  a  support  to  three  or  four 
stout  spars  or  sheers  which  project  obliquely  from  the  side  of  the 
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vessel.  The  tops  of  these  sheers  are  at  such  a  height,  and  project  to 
such  a  distance  from  the  aide  of  the  hulk,  that  the  vessel  which  is  to 
be  masted  can  come  beneath  them,  and  be  fitted  with  her  lower  roasts, 
which  are  hoisted  up  to  the  requisite  height  by  the  sheen,  and  then 
lowered  into  the  vessel.  Thia  is  the  general  mode  of  muting  ships 
of  war. 

The  maiting-hauie.  is  a  building  erected  expressly  for  the  operation 
of  niaating  ships.  We  are  not  aware  whether  there  are  others  of  the 
kind  in  this  country  ;  but  the  one  at  Blackwall,  formerly  spoken  of  as 
once  belonging  to  Mr.  Perry,  and  as  being  now  in  the  possession  of 
the  East  India-Dock  Company,  is  the  place  at  which  the  ships  from 
.  Blackwall  yard  are  masted.  It  is  a  square  wooden  building,  erected 
on  tlie  western  quay  of  the  outward-bound  dock,  and  having,  at  thai 
top,  a  platform  overhanging  the  water  to  the  distance  of  several  feet. 
The  ship  to  be  roasted  is  floated  into  this  dock  from  the  Thames,  sod 
brought  immediately  beneath  the  overhanging  platform.  The  masto 
are  likewise  floated  in ;  and,  after  being  hoisted  up  one  by  one  by 
means  of  tackle  connected  with  the  platform,  are  lowered  into  their 
proper  places  in  the  ship. 

Having  thus  spoken  of  the  masting  of  a  vessel  (by  which  is  usually 
understood  the  lower  masts  only),  we  will  follow  it  back  to  the  build- 
ing-yard. We  have  before  explained  the  difference  between  a  build- 
ing-slip and  a  dry-dock,  and  the  manner  in  which  a  ship  is  brought 
into  the  latter.  We  will  suppose  it  therefore  to  have  been  dry-docked, 
and  to  be  ready  for  the  process  of  theatting,  which  is  frequently  done 
about  this  stage  of  the  proceedings.  The  planks  with  which  the 
timbers  of  a  ship  are  covered,  although  the  seams  may  be  caulked  with 
oakum  and  pitched,  are  not  in  a  condition  to  be  exposed  to  the  sea 
without  serious  injury ;  and  a  casing  or  sheathing  is  therefore  applied. 
Deal  or  fir  plank,  sheet  lead,  brown  paper  coated  with  tar,  and  sheet 
copper,  are  the  substances  which  have  been  employed  for  this  purpose; 
but  experience  has  shown  the  last  to  be  the  best.  Formerly  so  much 
grass,  ooze,  shells,  sea-weed,  Ac,  accumulated  on  and  adhered  to  the 
bottom  of  a  ship  during  a  voyage,  that  the  speed  was  impaired ;  and  a 
process  of  breaming  or  graving  was  frequently  required  when  she  was 
in  dock.  Thia  breaming  consisted  in  melting  the  pitchy  coating  with 
which  the  bottom  was  covered,  by  holding  kindled  furze,  faggots,  or 
reeds  under  it,  and  thus  loosening  the  matters  which  adhered  to  it,  and 
which  were  subsequently  scraped  and  brushed  off.     With  the  hope  of 


rendering  this  process  less  frequently  necessary,  a  sheathing  of  copper 
vu  proposed  about  eighty  years  ago  ;  and  the  result  was  so  satisfac- 
tory, that  in  1783  the  government  ordered  all  ships  belonging  to  the 
royal  navy  to  be  copper-bottomed.  The  practice  spread  from  l hence 
to  the  mercantile  marine,  and  is  now  very  generally  followed. 

The  sheets  of  copper,  or  of  an  alloy  of  copper  and  zinc,  for  sheath- 
ing, are  about  four  feet  long  by  fourteen  inches  wide :  the  thickness 
being  such  that  one  square  foot  weighs  from  sixteen  to  thirty-two 
ounces,  generally  from  twenty  to  twenty-eight.  The  copper  is  some- 
times laid  on  the  bare  planking,  but  in  other  instances  there  is  an  in- 
terposed layer  of  paper,  of  felt,  or  of  sheathing-board.  The  two  latter 
are  nailed  on  in  their  usual  state ;  but  if  paper  be  employed,  the  sheets 
are  first  dipped  in  a  mixture  of  melted  tar  and  pitch,  left  to  dry,  and 
then  nailed  on.  But  whether  these  interposed  layers  are  used  or  not, 
the  copper-sheets  are  put  on  in  a  pretty  uniform  plan.  The  sheets  are 
pierced  with  holes,  not  only  all  round  the  edge?,  but  at  intervals  of 
three  or  four  inches  over  the  whole  surface.  Each  sheet  laps  about 
one  inch  over  the  adjoining  sheet,  and  is  fastened  to  the  ship  by  meant 
of  flat-headed  nails,  made  of  the  same  metal  as  the  sheets.  Great  re* 
gularity  is  observed  in  the  arrangement  of  the  sheets,  so  that  a  certain 
symmetry  of  appearance,  as  well  as  durability,  is  attained. 

The  number  of  sheets  of  copper  required  for  a  large  ship  is  rtaf 
considerable.  Nearly  eight  thousand  square  feet  are  required  for  an 
Kast  Indiaman  of  a  thousand  ton*  harden.  After  two  voyages  to  the 
East  Indies,  the  coppering  requires  to  be  renewed;  and  the  old  copper 
is  found  to  have  lost  three  or  four  ounces  of  its  weight  in  the  square 
foot,  by  the  action  of  sea-water,  friction,  and  other  causes.  For  re- 
coppering  a  vessel,  the  ship  is  docked,  and  stages  or  platforms  huilt 
round  her  hull,  on  which  the  workmen  may  stand.  With  instruments 
adapted  to  the  purpose,  die  men  then  strip  the  old  copper  from  the 
ship's  bottom;  and  it  is  sent  away  to  the  copper-works  to  be  again 
melted  up  into  a  useful  form.  The  surface  of  the  planking  being 
brought  tolerably  smooth,  and  prepared  in  one  or  other  of  the  ways 
alluded  to  above,  the  nailing  on  of  the  sheets  of  copper  proceeds  in 
the  same  way  as  for  a  new  vessel.  In  a  ship-yard  such  as  that  at 
Black  wall,  where  many  hands  are  employed,  and  the  general  arrange- 
ments are  on  a  complete  scale,  a  vessel  is  frequently  sent  out  of  dock 
thoroughly  new-coppered  within  two  days  of  the  time  when  she  en- 
tered it. 
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We  must  now  say  a  little  respecting  the  sails  and  rigging  of  a  ship. 
There  is  a  superintendent  either  engaged  in  or  in  some  measure  con- 
nected with  ship  yards,  called  the  '  ship's  husband,'  whom  office  is  of 
much  importance.  The  term  is  a  remarkable  one,  but  it  is  in  cha- 
racter with  the  general  tone  in  which  a  ship  is  regarded  by  those 
about  her.  A  ship,  in  the  eyes  of  a  seaman,  is  a  lady :  there  is  probably 
no  instance  in  which  an  inanimate  object  is  regarded  with  more  ad- 
miration— nay,  even  affection — than  a  gallant  and  well-fitted  ship  is 
by  her  crew ;  and  a  landsman  may  perhaps  be  permitted  to  say  that 
there  are  few  more  worthy  of  it.  The  '  ship's  husband '  is  one  who  is 
well  acquainted  not  only  with  the  arrangement  and  forms  of  the  sails 
and  rigging,  but  with  the  general  details  of  seamanship,  and  with  the 
services  which  are  required  from  every  sail,  yard,  and  rope ;  and  his 
office  is  to  see  that  the  ship — his  bride — is  decked  out  with  all  the 
trappings  necessary  for  her  personal  appearance  and  for  her  future 
life  on  the  waters.  Although  the  two  facts,  that  sails  are  intended  for 
the  propulsion  of  a  ship  by  wind,  and  that  the  rigging  is  intended 
chiefly  for  the  management  of  these  sails,  may  appear  tolerably  simple, 
yet  the  judicious  arrangement  of  the  several  parts  is  a  matter  of  great 
intricacy,  and  requires  long  study  and  experience. 

The  rigging  of  a  ship,  which  is  generally  understood  to  imply  the 
whole  assemblage  of  ropes  with  which  she  is  fitted,  is  of  two  kinds, 
one  termed  the  standing,  and  the  other  the  running  rigging.  The 
former  term  is  applied  to  all  the  shrouds,  stays,  back-stays,  and  other 
ropes  which  are  employed  to  maintain  the  masts  and  bowsprit  in  their 
proper  position,  and  which  remain  pretty  nearly  in  a  constant  state, 
whether  the  ship  is  in  full  sail  or  all  the  sails  are  furled ;  the  latter 
term  is  applied  to  various  ropes  called  braces,  sheets,  tacks,  haliards, 
buntlines,  Sc,  which  are  attached  to  different  parts  of  the  masts,  yards, 
sails,  and  shrouds,  and  are  employed  principally  in  furling  and  un- 
furling the  sails  for  the  'purposes  of  navigation.  The  whole  of  this 
rigging  is  made  of  hempen  fibres,  more  or  less  saturated  with  tar. 
Those  pieces  of  cordage  which  are  devoted  to  the  management  of  the 
anchors  are  termed  cablet ;  those  which  are  employed  in  the  general 
operations  of  rigging,  and  are  more  than  an  inch  in  circumference, 
are  termed  ropes ;  while  cordage  of  smaller  dimensions  than  this  is 
generally  called  tines.  But  this  classification  is  not  sufficient  for  the 
purposes  of  the  seaman ;  every  cable,  rope,  and  line  has  a  distinctive 
name  belonging  to  it,  according  to  the  place  where  or  the  purpose  for 
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which  it  is  applied.  The  breast-rope,  the  davit-rope,  the  quest-rope, 
the  heel-rope,  .the  parral-rope,  the  bow-lines,  ctue-Knes,  bunt-tines,  tow- 
lines,  leech-lines — however  unintelligible  to  general  readers  are  as- 
sociated with  perfectly  definite  ideas  in  the  mind  of  a  seaman,  and  hare 
a  regular  scale  of  dimensions* 

There  are,  we  believe,  no  private  ship-building  firms  which  make 
their  own  cordage.  The  government  yards  hove  ropewalks  for  this 
purpose ;  but  in  other  cases  the  cordage  is  supplied  by  rope-makers, 
who  confine  their  operations  solely  to  this  department.  Thejsordage 
m  supplied  to  the  c  riggers,'  in  coils  and  bundles  of  various  sizes,  com- 
prising the  necessary  lengths  of  all  the  different  kinds  of  rope  and  line. 
The  business  of  a  ship's-rigger  is  distinct  from  that  of  a  ship-builder  ; 
and  the  operations  may  or  may  not  be  carried  on  in  a  ship-building 
yard,  according  to  the  facilities  which  the  yard  presents,  and  to  other 
circumstances. 

But  wherever  the  rigging  may  be  carried  on,  the  operations  are 
always  nearly  alike.  The  rigging-house  is  a  place  provided  with 
tackle  for  stretching  the  ropes,  and  with  the  necessary  instruments  for 
attaching  the  blocks,  rings,  &c,  required  for  fixing  the  ropes  to  the 
ship,  and  for  managing  the  sails.  The  blocks  here  alluded  to  are  a 
kind  of  wheel  working  in  a  wooden  case,  round  the  circumference  of 
which  a  rope  is  passed  to  act  as  a  pulley.  They  are  sometimes  made 
in  the  mast-making  shop,  and  at  other  times  by  persons  who  follow 
that  line  of  business  only.  The  outer  case  or  '  shell '  of  a  block  is 
made  of  elm  or  ash,  and  after  being  rounded  somewhat  to  an  oval  form, 
various  perforations  are  made  through  it.  One  of  these  is  for  the 
reception  of  a  pin  or  spindle,  made  of  lignum- vitae,  or  some  other  hard 
wood,  or  of  iron ;  and  others  are  for  the  reception  of  the  wheels  or 
*  sheaves,'  which  vary  from  one  to  eight  in  number  in  each  block,  and 
which  are  made  of  lignum- vitae.  The  adjustment  of  the  ropes  to  these 
blocks,  to  iron  rings  and  hooks,  and  to  each  other,  devolves  upon  the 
rigger,  who  is  provided  with  instruments  for  cutting,  stretching,  bend- 
ing, and  tying  the  ropes  in  their  proper  places.  The  cordage  employed 
for  a  large  East  Indiaman  weighs  several  tons,  and  some  of  the  ropes 
are  four  inches  in  diameter :  the  bending  and  fixing  of  such  ropes  as 
these,  therefore,  require  powerful  implements.  Among  the  operations 
which  much  of  the  cordage  undergoes  before  it  is  taken  to  the  ship  is 
that  of  '  serving.'  This  consists  in  binding  a  smaller  rope  very  tightly 
round  it,  in  order  to  preserve  it  both  from  rotting  and  from  any  friction 


A  SICOHB  DAY  AT  A  SHIP- YARD.  It* 

to  which  it  may  be  exposed.  The  substance  thus  bound  nnmd  the 
rope  U  not  neceeairily  a  made-rope  of  wntllw  diameter,  bvt  is  wmc- 
timet  formed  of  old  canvas,  mat,  plat,  bide,  or  (pun-yarn,  according  to 
circumstances.  All  theae  substances  receive  the  common  name  of 
'  service ;'  and  the  mode  of  proceeding  may  he  understood  by  a  de- 
scription of  the  process  of '  serving  ■  a  rope  with  spun-yarn.  The  yarn 
might  be  simply  twisted  by  hand  round  the  rope,  bat  the  necessary 
tightness  and  compactness  would  not  be  thus  attained  ;  and  a  mallet  is 
used  instead.  The  rope  being  stretched  out  horizontally,  a  man  pro- 
vided with  a  mallet,  and  a  boy  holding  a  ball  of  spun-  yarn,  stand  oppo- 


site to  each  other  at  two  or  three  feet  distance.  The  mallet,  which  has 
a  concave  groove  on  the  side  opposite  to  the  handle,  is  laid  on  the  rope, 
handle  uppermost.  Two  or  three  turns  of  the  spun-yarn  are  passed 
tightly  round  the  rope,  and  round  the  body  of  the  mallet ;  and  while 
the  boy  passes  the  ball  of  yam  continually  round  the  rope,  the  man,  at 
the  same  time,  and  in  the  same  direction,  winds  on  title  yarn  by  means 
of  the  mallet,  whose  handle,  acting  as  a  lever,  strains  every  tnm  about 
the  rope  as  firmly  as  possible.  The  yarn  then  appears  like  a  screw 
whose  threads  pass  almost  transversely  round  the  rope.  Fig.  4.  shows 
the  position  occupied  by  the  man  and  boy  while  *  serving'  a  rope. 
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ilc  describing  the  process  of  masting  a  vessel,  we  stated  tliat  it  is 
i*^j  ihe  lower  masts  and  the  bowsprit  which  are  fitted  by  the  sheers, 
the  sheer-bulk,  or  the  niasting-house.  The  upper  masts  are  not  drawn 
up  till  the  stage  in  the  proceedings  at  which  we  are  now  arrived.  The 
lower  musts  require  to  be  secured  by  shrouds,  &c,  before  the  othera 
are  adjusted  to  them,  so  that  the  raising  of  the  latter  takes  place  after 
the  rigging  of  the  ship  has  been  commenced.  We  have  stated  that  the 
topmast  surmounts  the  lower  mast,  and  tliat  the  topgallant-mast  sur- 
mounts both  ;  but  the  masts  are  not  actually  joined  end  to  end,  in  the 
usual  sense  of  this  term.  A  few  feet  below  the  upper  end  of  the  lower 
mast,  a  kind  of  platform  is  erected,  on  which  the  topmast  rests,  a  little 
in  front  of  the  lower  mast,  so  that  the  two  do  not  actually  touch  in  any 
part.  This  platform  is  called  the  '  top,'  and  is  supported  by  various 
timbers  termed  cross-trees  and  tressel-trecs.  The  topmast  U  drawn  up 
to  its  place  by  means  of  tackle,  and  fixed  securely  to  the  platform,  as 
also  to  a  piece  of  limber  projecting  forwards  from  the  extreme  top  of 
the  lower  mast.  The  platform  serves  not  only  as  a  support  to  the  top- 
mast, but  also  as  a  place  of  attachment  for  the  shrouds  by  which  it  is 
upheld.  When  the  topmast  has  been  raised  and  properly  secured  in  Its 
place,  the  topgallant-mast  is  similarly  raised,  and  adjusted  to  the  upper 
end  of  the  latter ;  and  in  some  of  the  ships  of  war  there  is  still  a  fourth 
mast,  of  very  slender  dimensions,  called  the  topgallant-royal-mast, 
raised  highest  of  all ;  but  it  is  generally  a  mere  prolongation  of  the 
topgallant- mast  above  the  rigging,  instead  of  being  a  separata  and  dis- 
tinct mast.  The  bowsprit  is,  like  the  mast,  provided  with  a  kind  of 
topmast  or  top-bowsprit,  by  which  its  effective  length  is  increased.  In 
this  manner  the  vessel  is  gradually  provided  with  all  her  masts  and 
yards ;  the  shrouds,  stays,  and  other  standing  rigging  being  adjusted 
to  their  places  at  the  same  time.  The  yards  too,  or  the  ponderous 
horizontal  spars  by  which  the  sails  are  held,  are  introduced  into  the 
vessel  one  by  one,  and  attached  to  the  masts  to  which  they  belong. 
Whoever  has  seen  a  representation  of  a  ship  with  her  sails  furled  must 
have  remarked  the  vast  number  of  ropes  and  blocks  which  connect  the 
various  parts  of  the  masts  and  yards  together,  and  which  quite  baffle 
the  eye  in  an  attempt  to  single  them  out  one  from  another.  All  these 
ropes  have  certain  definite  offices  to  perform,  and  are  placed  in  their 
respective  positions  by  the  rigger. 

Meanwhile,  the  sail-makers  have  been  at  work,  preparing  their 
important  share  of  the  ship's  fittings.    We  stated,  while  giving  a 
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general  description  of  the  ship-yard,  that  the  *ail-loft  u  situated  neat 
the  mould-loft.  It  is  an  oblong  apartment,  sixty  or  seventy  feet  in 
length,  and  provided  with  tackle  for  stretching  and  drawing  out  the 
ropes  which  are  sewn  to  the  edges  of  the  sails.  Curing  the  principal 
part  of  the  operations,  the  sail-makers  are  seated  on  stools,  of  which 
several  are  placed  in  different  parts  of  the  loft,  each  provided  with 
little  receptacles  for  the  tools  which  the  workman  requires. 

The  canvas  used  in  making  sails  is  a  very  stout  material,  woven, 
either  in  England  or  Scotland,  from  hemp  brought  from  Russia,  and 
purchased  in  the  form  of  rolls  called  'bolts,'  each  bolt  containing 
about  forty  yards  of  canvas,  twenty-four  inches  in  width.  There  are 
six  or  seven  different  qualities  of  canvas,  according  to  the  size  and 
position  of  the  sail  to  be  made;  and  each  quality  has  a  particular 
number  attached  to  it,  and  must  have  a  certain  weight  per  square  foot : 
thus,  in  the  Royal  Navy,  a  bolt  of  No.  1  canvas,  containing  thirty-eight 
yards,  must  weigh  forty-four  pounds,  whereas  No.  1  weighs  only  about 
half  as  much;  the  intermediate  numbers  having  intermediate  weights. 
The  canvas,  though  woven  of  stout  yarn,  is  very  regular  and  uniform 
in  its  appearance,  and  of  a  tolerably  white  tint 

The  first  operation  is,  to  cut  up  a  sufficient  quantity  of  canvas  to 
make  a  sail ;  and  as  the  width  of  the  canvas,  whatever  be  its  quality, 
is  only  two  feet,  a  great  number  of  breadths  become  necessary.  The 
mainsail  of  an  East  Indiaman  contains  nearly  seven  hundred  yards  of 
canvas ;  while  the  whole  suit  of  sails  requires  as  much  as  nine  thousand 
yards.  Some  of  the  sails  are  nearly  rectangular,  some  triangular,  some 
of  the  edges  are  straight,  some  hollowed;  and  the  foreman  has  to  pay 
especial  attention  to  these  circumstances  in  arranging  the  breadths  of 
canvas.  To  cut  a  piece  of  canvas  directly  across,  the  weft  or  cross- 
thread  is  taken  as  a  guide ;  while  an  oblique  section  is  marked  out  by 
a  certain  deviation  from  the  direction  of  the  weft  The  canvas  is  not 
cut  by  shears  or  scissors;  but  a  fold  being  made  in  the  required 
direction,  previously  marked  with  chalk  or  pencil,  two  men  hold  the 
two  ends  of  the  fold,  and  one  of  them  rips  up  the  canvas  with  a  sharp 
knife. 

The  canvas  being  cut,  the  sail-makers  then  proceed  to  work  it  up. 
Their  labour  consists  not  only  in  seaming  up  the  numerous  breadths, 
so  as  to  give  the  requisite  dimensions  to  the  sail,  but  also  in  sewing  on 
rope,  called  ■  bolt-rope,"  round  every  edge  of  every  sail :  were  the  sail 
not  strengthened  in  this  manner,  it  would  neither  bear  the  strain  of  the 
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wind,  nor  furnish  fattening!  for  the  ropes  by  which  it  w  worked.  The 
seaming  and  sewing  are  effected  with  large  three-aided  noodle*,  of  seven 
or  eight  different  kinds,  which  are  threaded  with  tewing  twine  made 
for  the  purpose,  and  having  from  two  to  four  hundred  fathoms  to  the 
pound  weight.  The  ekeine  of  twine,  previous  to  being  used,  are  dipped 
into  a  trough  containing  melted  tar,  grown,  and  oil,  and  are  twisted 
round  in  such  a  manner  ai  to  force  the  composition  completely  through 
the  twine,  and  to  expel  the  superfluous  portion.  The  twine,  when  dry, 
ia  wound  into  halls,  or  on  reels,  ready  for  the  workman. 

The  sail-maker,  Mated  on  his  low  stool,  holds  the  canvai  before  him 
in  a  convenient  position  for  working.  On  hia  thumb  he  weara  a 
thumb-stall,  consisting  of  an  iron,  horn,  or  leathern  ferule,  against 
which  the  thread  puses,  enabling  him  to  tighten  the  stitches  without 
hurting  his  thumb.  He  has  also  a  little  contrivance  called  a  'palm,' 
consisting  of  a  flat  round  piece  of  iron,  chequered  or  grooved  on  its 
surface,  and  intended  to  act  as  a  thimble :  it  is  sewn  to  a  piece  of 
leather,  which  enables  it  to  be  conveniently  attached  to  the  palm  of  the 
right  hand.  The  breadths  of  canvas  are  joined  by  stitching  or  '  seam- 
ing,' the  stitches  having  a  degree  of  closeness  well  agreed  upon  between 
master  and  man,  and  such  as  to  include  rather  above  a  hundred  stitches 
in  a  yard  of  length.     The  seam  or  overlapping  is  from  an  inch  to  an 
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inch  and  a  half  in  width.  Beridea  the  stitching  of  the  mms|  various 
pieces  of  canvas  called  linings,  tablings,  and  bands  are  stitched  on  the 
nail  in  different  directions,  for  the  sate  of  strengthening  it  at  those 
parts  which  are  most  liable  to  strain.  There  are  also  many  small  holes 
to  be  made  in  some  of  the  sails,  for  the  reception  of  short  pieces  of 
cordage  necessary  in  reefing  them. 

The  bolt-rope  which  is  fastened  to  the  edge  of  the  sails  is  carefully 
covered  before  it  is  used,  to  preserve  it  from  rotting  t  it  is  first '  par- 
celled,' that  is,  encircled  with  narrow  pieces  of  old  canvas ;  then  well 
tarred ;  and  afterwards  'served*  or  bound  round  with  a  close  coil  of 
spun-yarn.  The  ropes  are  then  sewn  to  the  edges  of  the  sail  in  a  very 
■careful  manner ;  arrangements  being  at  the  same  time  made  for  the 
formation  of  numerous  loops,  eyes,  and  other  mechanism  necessary 
for  the  subsequent  guidance  of  the  sail.  Different  parts  of  the  bolt- 
Tope  receive  different  names  according  to  their  position :  that  which 
binds  the  bottom  edge  is  the  "  f oot-ropej**  at  "the  top,  the  "head-rope;** 
at  the  sides,  the  "  leech-rope." 

Thus  the  operation  of  the  sail-maker  proceeds,  until  the  whole  suit 
of  sails  for  a  ship,  generally  about  forty  in  number,  are  made.  So  well 
arranged  are  the  plans  by  which  the  canvas  is  cut  for  the  sails,  that  not 
more  than  three  or  four  yards  are  actually  wasted  in  cutting  up  the 
nine  thousand  yards  for  a  large  ship. 

When  the  sails  are  finished,  they  are  adjusted  to  their  proper  placer 
in  the  ship  by  means  of  the  ropes  which  govern  diem.  The  anchors, 
the  colours,  the  interior  fittings  and  furniture,  and  a  large  variety  of 
matters  which  we  cannot  even  enumerate,  being  also  completed — die 
lady,  in  fact,  being  decked  out  in  her  complete  attire — she  is  sent  out 
of  dock  on  the  bosom  of  the  waters,  where,  to  use  the  language  of 
Canning,  she  lies  "  majestically  reposing  on  her  own  shadow,"  till  the 
hour  of  sailing  arrives. 
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XXIL— A  DAY  AT  A  ROPE  AND  SAIL-CLOTH 

FACTORY. 


Our  next  visit,  like  the  preceding,  takes  us  to  the  East  end  of  the 
metropolis,  where  shipping  and  the  emblems  of  shipping  meet  the  eye 
on  every  side ;  where  the  shops  exhibit  those  multifarious  commodities 
necessary  for  the  fitting-up  of  a  ship,  or  the  fitting-out  of  the  "jolly 
tars,"  whose  castle  the  ship  is  to  be ;  where  the  bustle  in  the  streets  is 
chiefly  the  bustle  connected  with  seafaring  people ;  and  where  the  very 
atmosphere  seems  to  tell  a  similar  tale. 

The  history  of  a  ship  is,  as  we  have  just  seen,  a  complex  and  inte- 
resting one ;  and  even  that  of  a  rope  is  much  more  curious  than  many 
readers  or  observers  would  suppose.  This  invaluable  part  of  a  ship's 
fittings  is  associated  in  the  minds  of  some  with  the  idea  of  a  clumsy, 
dirty,  tarry  bundle  of  fibres,  roughly  twisted  together,  and  coated  with 
something  altogether  repugnant  to  the  delicate  fingers  of  the  West. 
But  we  may  perhaps  be  able  to  show  that  a  large  measure  of  inventive 
ingenuity  has  been  displayed  in  the  arrangements  connected  with  the 
construction  of  a  rope,  and  that — as  in  many  an  analogous  case — a 
rough  exterior  envelopes  much  to  merit  our  attention. 

The  establishment  of  Sir  Joseph  Huddart  and  Co.,  at  Limehouse, 
which  we  have  visited  for  our  present  object,  affords  great  facilities, 
not  only  for  this  purpose,  but  for  witnessing  the  manufacture  of  sail- 
cloth, to  which  we  may  also  devote  a  brief  notice. 

Those  who  are  not  acquainted  with  Limehouse  beyond  the  fact  that 
it  is  situated  somewhere  in  the  remote  East,  may  be  informed  that  it  is 
contiguous  to  the  Thames  at  the  North-west  extremity  of  the  Isle  of 
Dogs ;  and  even  of  those  who  do  know  the  spot,  some  may  perhaps  be 
ignorant  that  there  is  a  canal  extending  from  the  Thames  at  Limehouse 
to  the  River  Lea.  On  the  north  bank  of  this  canal  is  situated  the  fac- 
tory which  the  reader  is  about  to  visit.  The  canal  was  cut  seventy 
years  ago  at  the  expense  of  the  city  of  London,  to  form  a  short  com- 
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luunieation  between  the  tipper  course  of  the  river  Lea  and  the  Thames 
at  London,  by  avoiding  the  tortuous  winding!  of  Bow  Creek,  and  of 
the  Thames  round  the  Isle  of  Dog*.  We  believe  it  has  not  been  a 
very  profitable  speculation ;  but  with  this  we  have  nothing  here  to  do. 
At  the  end  of  a  lane  a  few  hundred  feet  northward  of  Limehonse 
Church,  and  near  this  canal,  we  enter,  through  a  pair  of  folding  gates, 
the  premises  of  the  factory. 

The  first  object  to  be  seen  is  an  open  plot  of  ground,  bounded  on 
one  side  by  the  muddy  waters  of  this  almost-deserted  canal,  and  on  the 
other  by  buildings.  A  second  pair  of  entrance-gates  affords  access  to 
the  buildings,  which  consist  of  three  parallel  ranges,  separated  by  open 
courts.  The  left  of  these  ranges  is  a  long,  low,  open,  tile-roofed 
building,  used  principally  as  a  rigging-house-  In  the  central  and 
right-hand  ranges  are  the  various  apartments  in  which  the  manufacture 
is  carried  on,  and  which  are  very  numerous.  Those  nearest  the 
entrance  are  offices  and  warehouses  of  different  kinds.  In  one  long 
apartment,  full  of  little  floating  hempen  particles,  the  hatchelling,  or 
preparation  of  the  hemp,  is  being  carried  on.  In  another  is  the  boiler 
and  other  apparatus  connected  with  the  tarring  of  the  hempen  yarn. 
In  a  separate  building  the  barrels  of  tar  are  deposited,  as  a  precaution- 
ary measure  in  case  of  fire.  In  one  room  are  two  beautiful  machines, 
hereafter  to  be  described,  for  making  the  earlier  forms  of  a  rope  with- 
out the  aid  of  a  rope-walk.  In  another,  iron-floored  and  fire-proof,  is 
an  elaborate  machine  for  making  fiat-ropes. 

But  the  most  novel  part  of  a  rope-factory,  to  a  stranger,  is  the  appa- 
rently interminable  '  walk*  or  avenue  in  which  ropes  are  customarily 
made.  These  walks  far  exceed  in  length  the  workshops  of  most  other 
classes  of  artisans ;  they  are  from  six  to  twelve  hundred  feet  in  length, 
and  are  generally  covered  with  a  tiled  roof,  whether  or  not  they  are 
closed  at  the  sides.  At  the  factory  under  consideration  there  are  two 
of  these  avenues,  forming  the  northern  continuations  of  two  of  the 
ranges  of  building.  In  one  of  them,  boarded  on  one  side  and  open  on 
the  other,  the  early  process  of  rope-making  is  carried  on,  viz.,  that  in 
which  the  hempen  fibres  are  spun  into  yarns.  In  the  other  the  ropes 
are  formed  from  the  smaller  elements  prepared  in  the  spinning-walk : 
this  walk,  like  the  other,  has  an  earthen  floor,  but  it  is  enclosed  on  both 
sides,  and  has  above  it  another  long  room  where  the  yarns  are  pre- 
pared for  twisting.  Here  too  in  the  *  laying-walk,'  as  it  is  termed 
(laying  being  the  technical  term  for  what  we  should  call  the  making  or 
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twisting  of  a  rope),  we  may  iee  a  little  railroad*  on  which.  &  twreUing 
engine  is  continually  employed  in  making  ropee» 

Besides  all  these  buildings,  which  relate  to  the  rope*manuikctux* 
only,  there  are  those  connected  with  the  sail-cloth  manufacture^  Fiat, 
there  is  a  building  detached  from  all  others,  and  provided  with  boilers, 
coppers,  presses,  and  other  apparatus,  where  the  flaxen  yarns  are 
washed  and  prepared  for  the  weaver.  Next  to  this  is  a  large  open  field, 
between  the  rope-walks  and  the  canal,  in  which  the  flax-yarns  are  hong 
up  on  poles  to  dry  and  bleach ;  and  near  this  an  artificial  mound,  con- 
taining a  reservoir  of  water  for  the  use  of  the  whole  establishment. 
Then  withindoors  is  a  large  and  busily  occupied  apartment,  filled  with 
machines  for  winding  and  preparing  the  yarns  for  the  weavers.  To  this 
succeeds  another  wherein  forty  power-looms  produce  such  a  deafening 
clatter'as  somewhat  taxes  the  ear  of  one  who  is  unused  to  such  scenes 
of  bustle.  In  a  long  avenue  we  see  thirty  or  forty  hand-loom  weavers 
plying  the  shuttle  in  the  mode  which  is  now  so  often  superseded  by 
machinery,  but  which  is  still  conveniently  adopted  under  some  circum- 
stances. In  another  loom  is  a  calendering-machine,  to  give  the  finish- 
ing touch  to  the  woven  material. 

It  will  thus  be  seen  that  the  two  departments  of  the  establishment 
occupy  a  very  wide  area  of  ground,  and  a  numerous  series  of  buildings. 
Let  us  next  endeavour  to  understand  the  nature  of  the  processes  going 
on ;  and  first  for  the 

Rope  Manufacture. 

The  material  for  nearly  ail  our  cordage  comes  from  Russia.  Some 
is  imported  from  Manilla,  and  a  small  quantity,  we  believe,  from  other 
places ;  but  the  great  bulk  is  received  from  St.  Petersburg  and  the 
neighbouring  parts  of  the  Russian  dominions.  The  quantity  which 
reaches  England  from  that  country  is  immense.  In  the  eight  years 
from  1825  to  1832,  there  was,  on  an  average,  considerably  more  than 
a  million  poods  imported  annually— a  pood  being  a  Russian  weight,  of 
which  sixty-three  make  a  ton— or,  more  familiarly,  a  pood  is  about 
thirty-six  pounds  English.  The  value  of  the  hemp  imported  for 
our  manufactures  in  1839  amounted  to  more  than  six  hundred  thousand 
pounds. 

The  hemp  arrives  in  England  in  large  bundles,  which  are  separated 
at  the  roperies  into  smaller  portions;  or  rather,  this  separation  is 
effected  in  the  hold  of  the  vessels,  where  the  bundles,  weighing  nearly 
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a  ton  each,  are  separated  into  'heads'  or  '  layers,'  each  containing 
about  twelve  or  fourteen  pound*  of  hemp.  The  testa  of  good  quality 
are,  that  the  fibre*  ahould  be  long,  fine,  and  dun,  smooth  and  glossy  on 
the  surface,  free  from  fragments  of  the  woody  fibre  of  the  hemp-plant, 
and  possessed  of  considerable  strength  and  toughness. 

Before  the  rope-maker  can  begin  to  use  the  hempen  fibres,  it  Is 
necessary  that  they  ahould  be  straight  and  parallel,  free  from  dirt,  and 
reduced  as  nearly  as  may  be  to  an  equable  thickness.  To  effect  these 
preparations  the  hemp  is  passed  through  a  process  which  is  termed 
'  heckling,'  or  *  hackling)'  or  '  batcnelling.'  There  seem  to  be  different 
modes  of  spelling  this  word  adopted  in  different  factories ;  for  writers 
on  the  subject  seem  to  have  adopted  that  particular  one  which  may  have 
been  in  use  at  the  establishment  which  they  visited;  and  we  shall  do 
the  same,  for  want  of  a  better  reason.  In  one  of  the  upper  rooms  of 
the  factory  a  number  of  men  are  stationed  in  a  row,  with  the  simple 
apparatus  for  ttatcheliing.  On  the  surface  of  a  small  bench  before  him, 
each  hatcheller  has  a  series  of  extremely  sharp  steel  spikes,  seventy  or 
eighty  in  number,  inserted  point  upwards,  and  in  parallel  order :  this 
is  called  the  hatcbel.  The  workman,  taking  a. 'head'  or 'layer'  of 
hemp  in  his  hand,  strikes  it  on  the  points  of  the-  hatchel,  end  draws  it 
between  the  spikes,  repeating  this  operation  several  times  with  each 
head. 

The  hempen  fibres  are  not  only  straightened  by  this  mode  of  pro- 
ceeding, but  the  thicker  ones  are  split  by  the  sharp  points  of  the  wires, 
and  all  the  loose  fragments  are  made  to  separate  and  fall  to  the  ground, 
Sometimes  the  hemp  is  moistened  with  a  little  whale-oil,  to  facilitate 
its  progress  through  a  hatchel ;  and  hatcbels  of  finer  or  coarser  texture, 
that  is,  having  more  or  fewer  wires  in  a  given  space,  are  used  accord- 
ing to  the  kind  of  cordage  into  which  the  hemp  is  to  be  made.  The 
hatchelling  shop  presents  heaps  of  hemp,  some  batchelled  and  some 
not,  lying  about  in  different  directions  ;  and  the  air  of  the  room  is  loaded 
with  dusty  particles  of  hemp,  struck  out  from  the  heap  by  the  action 
of  the  hatchel. 

The  fibres  being  thus  straightened  and  prepared,  the  accumulation  of 
them  into  manufactured  cordage  commences.  It  is  sometimes  asked, 
"  Why  should  the  fibres  be  twisted ;  why  not  bind  them  together  in  a 
straight  form  ? "  Their  limited  length  (three  or  four  feet)  is  the 
chief  reason  why  this  twisting  is  necessary.  If  the  fibres  were  of  suf- 
ficient length,  the  most  effectual  mode  of  obtaining  their  united  strength 
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would  Vie  to  lay  them  tide  by  side,  fastened  together  at  intervals 
to  form  a  bundle  or  skein ;  but  as  the  fibres  are  so  short,  it  becomes 
Decenary,  in  order  to  obtain  a  rope  of  greater  length  than  that  of  the 
fibres,  so  to  twine  them  together  that  the  friction  between  tin  J  s 
them  shall  offer  an  effectual  resistance  to  any  one  of  them  being  drawn 
out  from  the  mass.  Tbe  manner  in  which  a  hayband  is  formed  from 
■mall  blades  of  hay  will  illustrate  the  strength  which  this  kind  of 
entanglement  imparts.  But  this  is  not  all :  the  entanglement  produc 
by  twisting  the  fibres  not  only  enables  the  rope-maker  to  produce 
cordage  of  any  desired  length,  but  also,  by  making  the  rope  hard  a 
compact,  increases  its  durability,  and  enables  it  in  a  great  n 
resist  tbe  penetration  of  water. 
-  Tbe  fibres,  then,  are  twisted  round  one  another  to  form  a  rope ;  but 
here  a  curious  circumstance  presents  itself  for  notice.  We  never  sec 
a  bundle  of  fibres  simply  formed  into  one  twist ;  for  a  rope  appears  to 
present  some  twists  in  the  left-handed  direction,  and  others  in  a  right ; 
and  also  it  appears  to  be  made  up  of  smaller  ropes.  Let  us  analyse  a 
'  rope's  end,"  and  see  how  it  is  built  up.  We  have  here  a  representa- 
tion of  a  small  piece  of  cablet  (a  nautical  name  for  rope  formed  in  tbe 
same  manner  as,  although  much  smaller  than,  a  cable),  which  is  so 
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dissected  lit  one  end  u  to  show  the  component  parti.  In  the  firrt  place 
we  have  the  cablet  itself  a,  presenting  the  appearance  with  which  moat 
persons  are  familiar  who  have  ever  been  on  board  a  ship.  By  apply- 
ing a  little  force  to  this,  we  can  untwist  it,  and  it  then  presents  to  view 
three  smaller  ropes,  such  aa  b,  the  powerful  aggregation  of  which  had 
formed  the  cablet  Each  of  these  is  known  technically  as  a  '  hawser- 
laid 'or  *  shroud-laid '  rope,  meaning  thereby  a  rope  formed  in  the 
same  manner  as  a  hawser,  or  a  shroud-rope.  Selecting  one  of  these 
three,  and  applying  a  force  to  untwist  it,  we  find  that  it  is  formed  of 
three  smaller  ropes,  such  as  c,  which  are  called  in  the  roperies '  strand*  ;' 
so  that  there  are  nine  of  these  strands  in  the  cablet.  Pursuing  our 
analysis  still  further,  by  untwisting  one  of  the  strands,  we  find  that  it 
is  composed  of  a  considerable  number  of  small  strings,  such  as  d,  all 
about  equal  in  thickness :  these  are  called  *  yarns ;'  and  if  we  untwist 
one  of  the  yarns,  we  arrive  finally  at  the  hempen  fibres  themselves, 
represented  at  e. 

It  thus  appears,  that  instead  of  twisting  many  hundreds  or  thousands 
of  hempen  fibres  one  round  another,  there  are  successive  groups  formed, 
each  one  augmenting  the  thickness  of  the  rope  previously  produced : 
thus  many  fibres  are  spun  into  a  yarn,  many  yarns  into  a  strand,  three 
strands  into  a  rope,  and  three  of  these  latter  into  a  cable  or  cablel. 
Now  for  the  reason  of  this.  If  a  cable  were  formed  at  once  of  the  in- 
dividual yarns,  twisted  one  round  another,  the  outer  layer  would  be 
necessarily  exposed  to  more  stress  than  the  internal  yams,  since  the 
latter  lie  at  less  distances  from  the  centre  of  the  rope.  When  twisted 
together,  the  outer  yams  would  form  a  spiral  of  a  number  of  turns 
round  the  included  yarns,  being  thereby  much  shortened;  whilst  the 
inner  yarns  would  take  only  the  same  number  of  turns  round  a  reduced 
axis,  being  thereby  less  shortened  than  the  former;  from  whence  it 
would  follow  that  the  outer  yarns  only  would  be  in  full  tension,  while 
those  within  would  be  more  or  less  coiled  up  according  to  their  proxi- 
mity to  the  centre  of  the  rope.  The  ultimate  result  would  be,  that 
the  outer  yarns  would  break  long  before  the  inner  ones  had  home  their 
fair  share  of  the  strain  to  which  the  rope  might  be  exposed.  It  is  pro- 
bable that  in  the  primitive  times  of  rope-making  this  rude  method  was 
adopted,  and  (hat  it  was  gradually  abandoned  when  the  makers  found 
that  the  yams  would  bear  more  equally  by  building  up  the  rope  as  it 
were  piecemeal,  and  giving  to  each  successive  accumulation  a  twist  in 
a  direction  contrary  to  that  of  its  component  parts. 
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The  rope,  then,  ii  mads  at  several  wwniw  stages,  the  first  of 
which  i«  the  '  spinning '  into  yarn.  At  one  end  of  the  long  rope-walk 
is  a  wheel,  three  or  four  feet  in  diameter,  roemd  which  a  band  pease* 
in  each  a  manner  as  to  give  rotation  to  a  number  of  email  hooks  or 
whirls  disposed  round  a  semicircular  frame  above  the  wheel-  These 
hooks  are  from  eight  to  twelve  in  number,  and  are  each  adapted  for 
the  spinning  of  one  van.  The  spinners  advance,  generally  in  sets  of 
four  at  a  time,  to  the  wheel,  and  commence  that  operation  which, 
however  simple,  is  often  inexplicable  to  a  bv-standsr,  and  which  we 
sketched.     Each  spinner  has  a  bundle  of  hatcbelled  hemp 
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round  bis  waist,  the  double,  or  *  bight,"  being  in  front,  and  the  ends 
crossing  each  other  behind.  With  his  left  hand  he  draws  out  a  few 
fibres,  and  fastens  them  on  one  of  the  honks.  With  his  right,  which 
holds  a  piece  of  thick  woollen  cloth,  he  grasps  these  fibres.  A  man 
then  turns  the  wheel,  and  the  spinner  walks  backwards.  It  is  curious 
to  observe  the  effect  of  this  double  movement.  The  man  draws  out 
more'and  more  fibres  from  his  bundle  as  he  recedes ;  and  the  twist 
which  is  given  to  these  by  the  rotation  of  the  hook  makes  each  length 
of  fibre  entangle  among  or  cling  to  those  previously  drawn  out,  while 
the  pressure  of  the  right  band  regulates  the  hardness  or  closeness  of 
the  twist.      A  little  consideration  will  show  that  the  rate  at  which  the 
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spinner  walk*  backwards,  the  rapidity  mt  which  the  hook  rotates,  and 
the  number  of  fibres  drawn  oat  by  each  movement  of  the  left  hand,  an 
all  concerned  in  determining  the  thickness  of  the  yarn  produced.  Tha 
nun  by  long  practice  an  enabled  so  to  proportion  their  movements  an 
to  produce  any  given  length  of  yarn  from  a  given  weight  of  hemp. 

In  this  way  the  spinners  continue  to  work  for  hour*  together,  walk- 
ing backwards  while  they  are  spinning  the  yarn,  and  forward  while 
the  yarn  is  being  wound  on  a  reel.  Along  the  whole  length  of  that 
'  walk '  then  are  at  intervals  transverse  beam*  overhead,  into  which 
books  are  driven  ;  and  on  these  hooka  the  yarns  are  suspended  when  it 
is  neceaury  to  prevent  them  from  trailing  on  die  ground.  Each  spin- 
ner can  make  about  a  thousand  feet  of  yarn  in  twelve  tnirnit*«.  The 
number  of  fibres  farming  each  yarn  is  never  reckoned  among  the  rope- 
makers'  calculation*;  but  the  yarn  is  estimated  by  the  might  of 
hemp  contained  in  a  given  length :  thus,  a  rope  three  inches  in  cir- 
cumference being  taken  a*  a  standard,  and  thia  divided  into  three 
strands,  the  yams  axe  numbered  IS,  20,  25,  30,  or  40,  according  to 
the  number  required  to  form  one  of  these  strands,  and  each  of  these  has 
a  definite  weight  for  a  given  length.  Taking  as  an  example  a  three- 
inch  rope,  of  which  each  strand  is  to  contain  twenty  yams,  one  hundred 
and  sixty  fathom*  (nine  hundred  and  sixty  feet)  of  the  yam  must 
weigh  three  pound*  and  a  half.  All  these  are  matter*  which  the  fingers 
of  the  spinner  regulate  almost  intuitively  :  be  doea  not  stop  to  work 
out  '  multiplication  sum*,'  but  produces  a  'No.  20'  or  a 'No.  25'  yarn 
by  manipulative  adjustments,  of  which  he  bisneelf  could  probably  give 
very  little  explanation. 

We  may  mention  here  that  nearly  all  the  spinning  and  twisting  con- 
cerned in  rope-making  are  or  have  been  more  or  less  effected  by  ma- 
chinery in  different  lactones :  but  in  principle  the  result  i*  precisely 
the  same  whether  the  hooka  be  made  to  rotate  by  a  hand-winch  or  by 
a  steam-engine  applied  to  a  larger  apparatus;  and  we  have  therefore 
spoken  of  the  spinning  in  its  simplest  and  moat  easily  understood  form. 
When  a  '  spinning-walk '  is  in  full  operation,  there  are  twelve  spinners 
at  different  parte  of  its  length,  in  three  groups,  each  group  being  dis- 
tant three  or  four  hundred  feet  from  the  next  adjoining,  and  all  tha 
twelve  hooks  or  whirls  of  the  wheel  being  engaged  at  once.  A*  the 
yams  are  twisted,  they  are  wound  in  large  bundles  upon  reels,  each 
wheel  containing  about  two  hundred  and  fifty  pounds  of  yam. 

We  must  next  apeak  of  a  distinction  between  'white-rope'  and 
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'  tarred-rope.9  When  a  rope  is  to  be  used  in  the  open  air,  but  under 
cover,  it  is  left  in  the  '  white '  state ;  that  is,  it  is  not  coated  with  tar 
or  any  other  substance.  But  when  it  is  exposed  to  the  action  of  water, 
a  coating  of  some  composition  is  found  necessary  to  enable  the  hemp 
to  resist  the  rotting  influence  of  the  water,  and  tar  is  the  substance  al- 
most universally  used  for  this  purpose.  As  regards  actual  strength,  an 
untarred  rope  is  the  stronger  of  the  two ;  but  this  is  more  than  counter- 
balanced by  the  action  of  water  on  the  hempen  fibre.  Propositions  have 
at  several  times  been  made  to  substitute  for  tar  some  other  composition ; 
but  we  have  here  only  to  speak  of  the  method  actually  employed. 

The  hemp  is  tarred  (if  tarred  at  all)  after  it  has  been  spun  into  yarn, 
but  before  the  yarns  are  twisted  into  strands.  The  reels  of  yarn  are 
first  *  warped'  into  a  'haul/  that  is,  the  yarns  are  unwound  from  the 
reel,  stretched  out  straight  and  parallel,  and  assembled  together  in  a 
large  group  called  a  'haul.'  This  haul  frequently  consists  of  between 
three  and  four  hundred  yarns,  each  a  hundred  yards  in  length ;  and  in 
this  state  the  hemp  is  tarred.  In  one  of  the  buildings  of  the  factory  is 
a  huge  copper  for  containing  melted  tar.  The  haul  dips  into  the  tar 
(which  is  heated  to  a  temperature  found  to  be  the  best  for  penetrating 
to  the  heart  of  every  yarn),  and  is  then  dragged  through  a  grip  or 
gauge,  which  compresses  the  yarns  so  much  as  to  force  the  tar  into 
every  part  of  the  haul,  and  at  the  same  time  squeeze  out  the  super- 
fluous portion.  By  the  aid  of  a  capstan  the  haul  is  drawn  gradually 
forward,  until  the  whole  has  passed  through  the  tar-kettle. 

The  tarred  haul  then  passes  into  an  upper  building  of  the  factory, 
called  the  '  winding-loft,'  where  it  is  wound,  by  the  aid  of  a  simple 
but  ingenious  machine,  upon  bobbins  about  a  foot  high,  each  bobbin 
being  made  to  contain  about  twenty  pounds  of  yarn. 

The  state  to  which  we  have  now  traced  our  rope  is  that  of  a  yarn,  say 
one-sixth  or  one-eighth  of  an  inch  in  diameter,  rough,  somewhat  un- 
even, and  of  a  brown  colour.  This  yarn  we  have  next  to  trace  into 
the  form  of  a  *  strand.'  As  the  thickness  of  yarns  is  classified  accord- 
ing to  the  number  of  them  required  for  a  three-inch  rope,  so  does  the 
number  of  yarns  combined  to  form  a  strand  depend  altogether  on  the 
thickness  of  rope  to  be  formed.  It  is  this  which  forms  the  chief  point 
of  difference  between  different  ropes,  for  the  yarns  do  not  vary  very 
greatly  in  thickness.  In  the  piece  of  cablet  of  which  we  have  given  a 
sketch  there  are  only  seven  or  eight  yarns  in  a  strand :  in  a  cable 
twelve  inches  in  circumference  there  are  eighty  yarns  to  a  strand ;  and 
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in  the  very  largest  rope-cables  ever  used  in  the  navy,  three  hundred  and 
sixty.  But  whatever  be  the  number,  whether  u  few  u  seven  or  aa 
miny  u  three  hundred  and  sixty,  they  are  all  twisted  uniformly  one 
around  another  to  form  a  strand.  It  may  be  convenient  to  bear  in  mind 
that  when  the  aiie  of  a  rope  is  mentioned  in  inches,  it  invariably  relate* 
to  the  circumference,  and  not  to  the  diameter :  thai,  a  first-rate  cable  of 
twenty  five-inches  is  about  eight  inches  in  diameter,  the  larger  mea- 
surement referring  to  the  circumference. 

Here  we  have  to  speak  of  one  of  the  improvements  effected  by  the 
late  Capt.  Huddart.  When  the  number  of  yarns  in  a  strand  is  very 
great,  a  difficulty  occurs  to  which  we  have  before  alluded,  vis.,  the  un- 
equal strain  upon  the  external  and  internal  parts.  About  the  begin- 
ning of  the  present  century  Capt.  Huddart  showed  that,  in  order  to 
equalize  the  strain,  the  outer  yarns  of  every  strand  ought  to  be  some- 
what longer  than  the  inner,  to  compensate  for  the  greater  circumfer- 
ence round  which  they  have  to  turn.  He  had  previously  been  an  offi- 
cer in  the  East  India  Company's  service :  but  he  embarked  in  the  un- 
dertaking of  rope-making  chiefly  with  a  view  to  put  in  practice  certain 
improvement*  which  hi*  inventive  ingenuity  had  devised ;  and  he  thus 
laid  the  foundation  of  the  eminent  firm  which  bears  his  name. 

Without  detailing  the  various  steps  by  which  improvements  were  in- 
troduced, we  will  at  once  proceed  to  the  beautiful  machine  represented 
in  our  frontispiece.  In  a  skeleton  frame  at  one  side  of  the  room  are  a 
great  number  of  'bobbins,*  each  loaded  with  yarn  ready  for  being 
formed  into  a  strand,  and  each  being  poised  on  a  pivot  so  as  to  rotate 
with  facility.  The  end*  of  all  these  yarns,  which  may  be  twenty,  fifty, 
eighty,  in  number,  are  made  to  pass  through  an  equal  number  of  small 
holes  in  a  convex  plate  attached  to  the  central  machine,  and  then  com- 
bined into  one  close  group.  This  group  next  passes  through  a  tube, 
whose  diameter  is  such  as  to  compress  the  yarna  into  close  contact; 
and  lastly,  is  wound  on  a  large  reel  attached  to  the  machine.  Mean- 
while the  twist  is  given  to  the  strand  by  a  remarkable  arrangement. 
The  whole  of  the  mechanism,  from  the  tube  to  the  reel,  rotates  round 
a  horizontal  axis,  and  in  so  doing  imparts  a  twist  to  the  strand  which 
is  passing  round  the  various  wheels.  The  different  adjustments  are 
very  beautiful.  In  the  first  place  each  bobbin,  rotating  separately  on 
its  axis  gives  off  just  as  much  yarn  as  the  strand  requires ;  so  that  all 
become  equally  strained,  by  the  outer  yams  being  somewhat  longer 
than  the  inner.     Then  the  arrangement  of  the  holes  in  the  plate,  and 
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of  the  tube,  bring  all  the  yarns  to  their  proper  position  in  the  strand; 
and  lastly,  by  changing  the  wheels  in  the  machine,  the  strand  becomes 
more  or  less  hard,  by  twisting  at  a  more  or  less  acute  angle.  If  the 
strand  be  drawn  more  swiftly  through  while  the  machine  is  revolving 
with  a  given  velocity,  the  intensity  or  closeness  of  the  twist  is  dimi- 
nished ;  if  less  swiftly,  then  the  twist  is  increased.  The  system  for  at- 
taining any  required  intensity  of  twist  is  called  the  '  register,'  in  rela- 
tion to  the  means  for  determining  the  exact  degree  of  twist  in  the 
strand ;  and  hence  the  whole  process  has  come  to  be  termed,  in  the 
technical  language  of  the  factory,  registering* 

A  registered  strand,  or  the  strand  produced  by  twisting  the  yarns 
together  by  this  machine,  is  a  smooth  uniform  piece  of  cordage,  all 
the  yarns  twisting  round  in  one  direction,  and  all  contributing  equally 
to  the  strength  of  the  whole.  Its  thickness  varies  according  to  the 
purpose  for  which  it  is  intended.  Thus  a  strand  for  a  twelve-inch 
cable  contains  eighty  yarns,  and  is  about  an  inch  in  diameter;  while 
that  for  a  smaller  rope  would  be  proportionally  thinner.  The  nature 
of  this  machine  is  such  that  it  can  produce  an  endless  strand ;  for  if 
new  bobbins  are  placed  on  the  frame  as  fast  as  the  old  ones  are  ex- 
hausted, and  if  the  strand  is  removed  from  the  reel  as  fast  as  made, 
the  machine,  worked  as  it  is  by  a  steam-engine,  may  continuously  add 
to  the  length  of  the  strand. 

There  is  another  registering-machine  of  a  larger  size  in  the  same 
building,  for  producing  strands  of  greater  diameter.  There  is  also,  in 
that  part  of  the  factory  called  the  '  laying-walk,'  a  curious  travelling- 
engine,  which  twists  the  strands  of  small  diameter.  At  one  end  of 
this  walk  is  a  bobbin-frame,  similar  in  principle  to  the  one  before 
noticed,  and  from  this  the  several  yarns  proceed  through  a  perforated 
plate,  as  in  the  other  instance ;  but  instead  of  being  twisted  by  a 
machine  which  revolves  on  its  own  axis,  the  yarns  are  fastened  to  re- 
volving hooks  attached  to  a  travelling-carriage,  which  moves  on  a 
railway  farther  and  farther  from  the  bobbin-frame  as  the  strand  be- 
comes more  and  more  lengthened.  The  railway  extends  probably  a 
thousand  feet  in  length ;  and  the  machine,  which  is  about  a  yard  long, 
travels  from  end  to  end  of  this  railway  in  about  half  an  hour,  setting 
in  rotation  the  hooks  to  which  the  yarns  are  attached. 

It  is  not  easy  for  a  stranger  at  first  to  understand  the  technicalities 
of  a  ropery,  for  though  the  word  '  twisting '  would  express  the  whole 
succession  of  steps,  yet  we  hear  of  '  spinning '  when  the  fibres  are 
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twisted  into  a  yarn,  'registering '  when  the  yarns  arc  twisted  into  a. 
strand,  and  'laying'  when  th*  strand*  an  twistad  into  a  rope.  We 
most  accustom  ourselves  to  the  laat  of  these  terms  in  attending  to  the 
process  next  to  be  described. 

In  the  '  laying-walk '  a  revolving  wheel,  placed  near  one  end,  is 
provided  with  hooks,  whereon  the  three  strands  to  form  a.  rope  are 
fixed  (four  being  sometimes  the  number,  but  generally  three).  These 
hooks  are  made  to  rotate  by  any  of  the  usual  methods,  such  as  turning 
a  hand-winch  connected  with  a  wheel  which  acts  on  all  the  hooka,  or 
bringing  steam-power  into  action,  both  these  methods  being  employed 
at  the  factory  which  is  engaging  oar  attention.  At  the  other  end  of 
the  walk  all  the  strands  are  fastened  to  one  hook,  which  revolves  in 
an  opposite  direction  to  the  others ;  snd  it  is  easy  to  conceive  that 
this  double  movement  would  twist  sll  the  three  strands  round  each 
other.  Bat  it  is  equally  easy  to  see  that  this  twisting  would  be  very 
unequal,  unless  other  appendages  be  employed ;  since  the  twist  would 
he  mora  close  or  hard  near  the  ends  than  at  the  middle. 

Fig.  4.  represents  the  lingular  contrivance  for  equalizing  the  hard- 


■  nkiBt  ■  Hoi*-  -Fig.  4. 
ness  of  the  twist  or  '  lay.'  A  conical  or  sugar-loaf-shaped  piece  of 
wood,  called  a  '  top,'  is  inserted  between  the  three  strands,  grooves 
being  cut  in  the  surface  of  the  top  for  their  reception.  This  top,  thus 
placed,  prevents  the  strands  from  twisting  until  they  reach  a  certain 
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point;  while  a  man,  stationed  immediately  behind,  compresses  the 
rope  by  a  simple  piece  of  apparatus,  and  causes  the  twist  to  become 
hard  and  firm.  The  top,  as  the  rope  closes  behind  it,  is  slowly  urged 
on  from  one  end  to  the  other :  if  small,  it  is  managed  by  a  '  top-man/ 
but  if  large,  it  is  supported  on  a  carriage,  as  in  Fig.  4.  No  difference 
exists  in  the  making  of  a  larger  or  a  smaller  rope,  so  far  as  principle 
is  concerned :  the  three  strands  are  twisted  round  each  other  in  the 
same  manner,  by  apparatus  more  or  less  powerful,  according  to  the 
size  of  the  rope.  As  it  is  a  natural  consequence  of  the  twisting  pro- 
cess that  the  rope  should  gradually  shorten  as  it  is  formed,  provision 
is  made  for  this  shortening  in  the  arrangement  of  the  apparatus.  The 
wheel  to  which  the  three  strands  are  fixed,  on  three  separate  hooks,  is 
a  fixture  at  one  end  of  the  *  walk ;'  but  the  other  end  of  the  strands  is 
fastened  to  a  moveable  sledge,  which  is  so  weighted  as  to  travel  gra- 
dually up  the  walk,  just  as  fast  as  the  rope  diminishes  in  length. 

A  rope  thus  formed  from  three  strands  is  the  kind  which  most  com- 
monly meets  our  notice  on  land,  and  is  technically  known  as  *  hawser- 
rope/  or  *  shroud-rope.'  From  three  such  ropes  a  cable,  or  cablet,  is 
formed  in  precisely  the  same  manner ;  the  three  being  fixed  to  three 
revolving  hooks  at  one  end,  and  one  at  the  other ;  and  a  travelling 
*  top  '  being  used  to  regulate  and  harden  the  twist.  It  may  be  well  to 
remark,  that  ropes  as  ordinarily  formed,  that  is,  with  three  strands,  do 
not  require  a  *  heart,'  or  central  strand,  because  the  angles  formed  by  the 
union  of  the  three  cylindrical  strands  are  such  that  the  pressure,  in  the 
operation  of  laying  or  closing  the  rope,  causes  the  strands  to  fill  up 
the  central  space  completely ;  but  when  the  number  of  strands  exceeds 
three,  a  '  heart'  is  essential  to  keep  them  equidistant  from  the  axis  of 
the  rope,  and  to  fill  up  the  vacancy  that  would  otherwise  be  left  by 
their  not  meeting  in  the  centre.  The  heart,  however,  does  not  add  pro- 
portionate strength  to  the  rope,  since  its  fibres,  being  straighter  than 
those  of  the  outer  strands,  yield  in  a  different  degree. 

All  arrangements,  such  as  the  above,  produce  ropes  of  a  definite 
length,  viz.,  the  length  of  the  rope-walk.  But  some  machines  have 
been  constructed  for  « laying'  endless  ropes,  that  is,  not  only  effecting 
all  this  twisting  and  hardening  by  steam-power,  but  continuing  the 
process  to  any  required  extent.  For  example,  in  the  warehouse  of  the 
factory  we  saw  a  rope,  about  eight  inches  in  circumference,  and  a 
mile  and  a  quarter  in  length,  which  had  been  made  by  such  a  machine. 

Of  these  machines  a  magnificent   series,  constructed   by  the  late 
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Captain  Huddart,  now  occupy  &  place  in  Her  Majesty's  Dock-yard  at 
Deptford  :  they  are  for  *  laying '  cables  of  the  largest  dimensions.  It 
is  worthy  of  notice,  however,  in  connection  with  these  details,  that  iron 
chain-cables  are  now  superseding  hempen  cables  of  large  size ;  the 
latter  being  at  the  present  day  seldom  made  more  than  twelve  inches 
in  circumference,  except  for  Her  Majesty's  Navy.  Captain  Huddart'a 
cable-laying  machines  have  attracted  much  attention,  from  the  beauty 
of  their  construction.  Three  or  four  years  ago  the  Institute  of  Civil 
Engineers  gave  "Telford  medals"  to  two  draughtsmen  who  exe- 
cuted drawings  of  the  whole  of  the  machinery. 

One  of  the  upper  buildings  of  the  factory  contains  a  powerful  and 
curious  machine  for  making  Jlat  ropes.  These  are  ropes  useful  in 
mining  operations,  and  consist  of  three  or  four  well-made  round  ropes 
stitched  together  side  by  side.  The  operation  of  making  these  is 
simply  a  gigantic  kind  of  thread- and  needle  work;  yet  the  force  re- 
quired renders  the  employment  of  a  complicated  machine  necessary. 
Supposing  four  round  ropes  are  to  form  the  flat  rope,  four  reels  are  so 
placed  that  the  ropes  can  unwind  from  them  with  facility,  and  pass 
side  by  side  through  a  steam-heated  box,  where  the  tar  becomes  a  little 
softened,  and  the  ropes  more  easily  worked.  They  next  pass  through 
a  groove  or  a  recess  closed  in  tightly  at  top,  bottom,  and  sides,  except 
holes  at  the  sides  to  admit  the  needles.  A  piercer,  formed  of  a  sharp- 
pointed  rod  of  steel,  probably  a  foot  long  and  half  an  inch  thick,  is 
then  forced  entirely  through  the  whole  of  four  ropes,  by  a  leverage  of 
enormous  power  ;  and  a  man  immediately  afterward  passes  a  needle  and 
thread  through  the  whole.  When  we  say  that  this  thread  is  a  hempen- 
yam  sometimes  half  an  inch  in  thickness,  it  will  be  readily  conceived 
that  the  hole  for  its  reception  is  a  tolerably  large  one,  and  that  no  little 
force  is  required  in  drawing  the  thread  tight.  Two  steel  piercers  are 
employed  in  succession,  one  on  either  edge  of  the  rope,  making 
diagonal  holes  through  the  four  ropes  ;  and  two  men,  provided  with 
needles  and  thread,  pass  the  latter  through  the  holes  as  fast  as  the 
piercers  make  them.  There  is  mechanism  at  one  end  of  the  apparatus 
for  drawing  the  rope  forwards  as  fast  as  it  is  sewn.  A  small  part  of 
the  arrangement,  connected  with  the  more  immediate  insertion  of  the 
needles,  is  shown  in  the  cut  in  the  next  page. 

The  difference  between  the  varieties  of  cordage  called  twine,  ford, 
firing,  rope,  4c,  is  chiefly  matter  of  detail,  the  actual  formation  by 
twisting  being  nearly  the  same  in  all.     The  finer  and  lighter  kinds  of 


Flat-Rope  m ikiil  i  -  Fig  ■  i. 

tsrhu  nre  made  of  flax,  others  of  line  hemp  more  carefully  heckled 
then  that  for  larger  rope.  The  spinning  here  takes  the  place  of  sub- 
sequent processes  in  the  rope-manufacture,  for  then  is  no  '  ntgiateriiig* 
or  '  laying'  in  fin«  twine.  Generally  speaking,  the  twine  and  email 
cord  manufacture  is,  we  believe,  carried  on  only  to  a  limited  extent  by 
the  firm*  which  make  die  large  ropes  for  -hipping  ■  and  it  presents  no 
marked  feature  calling  for  our  attention  here. 

Let  ni  next  take  a  rapid  glance  at  the 

Sail-Cloth  Manbfacturb. 

This  department  so  far  bean  an  analogy  to  that  of  the  iiijm  Main 
facture,  that  vegetable  fibres  constitute  the  material  at  matniraetan  in 
both,  and  that  these  fibres  are  span  into  a  thread  or  yarn  at  art  earb/ 
stage  in  each  manufacture.  Bat  beyond  this  point  analogy  ctaem 
Sail-cloth  is  the  stoutest,  the  strongest,  and  the  most  durable  of  all 
varieties  of  Jtax  fabrics.  It  is  in  fact  a  linen,  so  far  as  linen  is  at 
generic  name  for  woven  flax  ;  bat  canvas  is  a  more  usual  name.  The) 
powerful  strain  which  the  sails  of  a  large  ship  are  required  to  bear 
renders  necessary  the  employment  of  well-spun  flax  and  will-woven 
yarns  in  the  production  of  the  cloth  from  whence  they  are  made.  In 
the  Royal  Dock-yards  the  quality  of  the  sail-cloth  is  closely  attended 
to;  and  there  is  equal  attention  paid  to  the  subject  in  the  East  India 
Company's  shipping.  In  the  merchant-service  generally  the  quality 
ia  more  or  less  excellent,  according  to  circumstances ;  and  any  one  who 
has  glanced  at  the  shipping  below  London  Bridge  will  not  fail  to  bstva 
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remarked  die  strange  medley  of  sails  which  the  lower  classes  of  vessels 
display. 

Why  it  ie  that  mili  are  not  made  of  broad  canvas,  of  a  width  some- 
what analogous-  to  that  now  employed  by  the  floor-cloth  manu- 
facturers, we  do  not  know ;  but  the  fact  is  that  sail-cloth  it  woven  only 
to  a  width  of  about  two  feet ;  so  that  a  large  number  of  joins  is  re- 
quired for  a  large  aaiL  It  is  not  improbable  that  a  greater  waste  of 
material  would  occur  in  cutting  a  sail  from  broad  canvas  than  from 
that  of  narrower  width,  in  consequence  of  the  curved  and  inclined 
edges  of  the  sails.  Be  that  as  it  may,  the  custom  seems  to  have 
been  of  long  standing  and  general  application,  and  as  such  we  must 
view  it 

The  flax  for  making  sail-cloth  is  not  spun  into  yarn  in  London : 
this  process  is  effected  in  the  flax-manufacturing  districts  in  Scotland, 
from  whence  the  yarn  is  purchased  for  the  London  market.  The  yarn 
comes  to  the  factory  in  large  bundles,  made  up  of  smaller  hanks  or 
skeins.  It  is  of  a  light- brownish  colour,  and  has  to  undergo  a  washing 
and  partial  blenching  process  before  it  is  used  for  sail-cloth.  For  this 
purpose  the  bundles  are  taken  to  the  '  bucking-house,'  a  building  pro- 
vided with  various  coppers,  boilers,  and  large  steeping- vessels.  The 
yarn  is  thrown,  in  the  first  place,  into  hot  alkaline  liquor,  composed  of 
potash  or  pearlash  in  hot  water,  and  there  steeped  for  some  time. 
From  thence  it  is  removed  to  a  receptacle  called  a  '  splash-mill,*  some- 
what resembling  a  fulling-mill,  where  it  is  beaten  and  worked  about 
to  free  it  from  impurities.  To  this  succeeds  a  thorough  rinsing  or 
washing  in  a  stream  of  running  water.  The  water  thus  imbibed  by  the 
yam  is  next  squeezed  out  by  an  hydraulic  press ;  the  yarn  being  put 
into  a  box,  and  pressure  being  there  exerted  on  it,  by  which  almost 
every  semblance  of  moisture  is  expelled.  But  all  this  is  merely  pre- 
paratory :  for  the  yarn  is  next  subjected  to  a  five-hours'  boiling 
process,  in  a  copper  containing  alkaline  liquor.  All  these  operations 
are,  as  may  be  supposed,  very  wet,  and  not  very  cleanly  ;  so  that  the 
'  bucking-house  '  is  the  least  attractive  part  of  the  factory. 

When  all  that  alkaline  liquor  can  remove  is  thus  removed  from  the 
hemp,  the  skeins  or  hanks  are  hung  out  in  the  open  air  for  several 
days  to  dry,  and — in  the  act  of  dryings — to  bleach.  The  ■  bleach-field," 
as  viewed  from  the  summit  of  the  reservoir,  has  a  singular  appearance'. 
A  series  of  upright  paste  support  two  rows,  an  upper  and  a  lower,  of 
horizontal  poles,  on  each  of  which  the  hanks  are  hung.  As  each  of 
these  poles  runs  out  to  a  considerable  extent,  and  as  there  are  twenty 
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or  thirty  of  these  frames  or  scaffolds  ranged  parallel  one  to  another, 
the  whole  field  looks  like  one  mass  of  flax,  extending  from  the  ground 
to  a  height  of  about  six  feet.  Here  the  flax  remains  about  a  week 
exposed  to  the  air,  the  action  of  which,  combined  with  the  previous 
washing  and  boiling,  gives  to  it  a  considerable  degree  of  whiteness. 
Near  the  bleach-field  is  a  drying-shed,  in  which  the  flax  is  hung  up 
in  certain  states  of  the  weather.  There  is  also  a  *  stove-room/  in 
which  the  flax  can  be  exposed  to  any  required  degree  of  temperature : 
this  room  has  an  iron  floor,  through  which  the  heat  rises  to  warm  the 
air  of  the  room ;  and  overhead  are  poles  or  bars  on  which  the  hanks 
of  flax  are  hung. 

The  material  being  washed,  bleached,  and  dried,  we  next  follow  it 
to  some  of  the  inner  buildings  of  the  factory,  where  it  gradually  as- 
sumes the  form  of  woven  cloth.  All  which  precedes  the  actual  weav- 
ing is  effected  in  one  large  apartment ;  and  a  remarkable  apartment 
this  is,  both  in  reference  to  its  general  appearance  and  to  the  nature  of 
the  processes  carried  on  therein.  Most  persons  have  a  general  idea  of 
the  nature  of  woven  fabrics,  of  the  long  threads,  or  '  warp,'  the  short 
threads,  or  '  weft,'  and  the  manner  in  which  they  mutually  interlace. 
But  the  preparation  of  the  weft  and  warp  involves  a  few  details  not 
much  known  beyond  the  manufacturing  districts. 

First,  for  the  weft  threads.  These  are  used  in  the  shuttle,  the 
movements  of  which  to  and  fro  in  the  act  of  weaving  form  the  web. 
Each  shuttle  contains  a  little  pivot  or  axle  called  a  '  quill,'  loaded  with 
the  weft- yarn ;  and  three  or  four  machines  of  an  ingenious  kind  are  at 
work  in  the  '  winding- room,"  supplying  these  quills  with  yarn.  In 
the  old-fashioned  process  of  hand-weaving  the  quills  are  filled  by 
women  or  children,  who  use  a  plain  wheel  to  wind  the  yarn  on  them. 
The  quill-machines,  however,  each  of  which  is  attended  by  one  woman, 
have  a  considerable  number  of  quills  ranged  in  a  row,  and  made  to 
rotate  rapidly.  In  the  act  of  rotation  the  quills  draw  off  yarn  gradu- 
ally from  reels  on  which  it  had  previously  been  wound ;  and  the 
women  renew  the  quills  and  the  reels  as  fast  as  the  one  are  filled  and 
the  other  emptied.  A  comparison  between  this  operation  and  that  of 
winding  on  quills  separately,  as  we  saw  it  being  done  by  a  little  boy 
for  the  hand-loom  weavers  in  another  part  of  the  factory,  illustrates 
strikingly  the  saving  of  time  effected  by  the  former.  The  little  quills 
in  the  quill-machine,  rapidly  revolving  and  feeding  themselves  with 
yarn,  require  but  little  care  from  the  attendant,  who  can  manage  a 
whole  machine  full  of  them  at  one  time. 
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The  yarn*  for  the '  wup'  are 
prepared  for  the  weaver  with 
more  difficulty.  At  the  en- 
trance-end of  the  '  winding- 
room'  we  see  four  machines 
for  winding  the  yam  on  bob- 
bins. The  skeins  of  yam  are 
put  on  a  kind  of  skeleton  wheels 
about  two  feet  in  diameter,  from 
whence  they  are  transferred  to 
bobbins  five  or  six  inches  long. 
Here  everything  seems  to  be  in 
motion ;  the  wheels  or  reels  on 
which  the  skeins  are  placed,  the 
bobbins  for  the  reception  of  the 
yarn,  and  cylinders  or  rollers  for 
pressing  the  yum  close  to  the 
surface  of  the  bobbins. 

But  the  most  remarkable 
stage  in  the  proceedings  is  the 
next  following,  of  which  we 
have  endeavoured  to  give  a 
sketch  in  Fig.  6.  It  is  only  by 
closely  following  the  career  of 
a  thread  through  the  machine 
that  we  can  see  what  processes 
it  undergoes.  In  the  first  place, 
nearly  nine  hundred  bobbins  are 
arranged  in  an  upright  frame, 
so  that  each  one  can  give  off  its 
thread  without  entanglement 
with  the  others.  The  nine 
hundred  yams,  unwinding  from 
the  bobbins,  pass  through  nine 
hundred  little  eyes  or  loops, 
and  then  between  an  equal 
number  of  meshes  or  reeds,  to 
bring  all  into  parallel  order- 
Then  the  whole  nine  hundred. 
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forming  a  flat  band  or  layer  five  or  six  6et  uride,  pw  between 
two  revolving  rollers,  the  lowermost  of  which  dipt  into  a  trough 
fall  of  paste,  by  which  every  thread  becomes  soaked  therewith. 
Then  they  pass  between  horse-hair  brushes,  one  over  and  one  under, 
each  of  which  is  as  long  as  the  whole  width  of  the  row  of  threads, 
and  two  or  three  inches  wide.  The  effect  of  this  brushing  is  to 
equalize  the  paste  on  every  separate  yarn,  much  more  -completely 
than  it  could  be  effected  by  a  hand-brush.  Then,  without  disturbing 
the  parallel  arrangement  of  the  yarns,  they  are  made  to  pass<orer  a 
steam-heated  copper-box  or  cylinder,  whereby  the  paste  is  partially 
dried ;  and  immediately  afterwards  over  a  steam-heated  iroinbox,  when 
the  drying  is  completed.  The  dried  yarns  next  pass  through  the 
weaver's  '  harness,'  that  is,  small  loops  in  a  row  of  stangs ;  said  are 
lastly  wound  on  the  weaver's  beam,  ready  to  be  put  into  the  loom. 

Nothing  can  exceed  the  regularity  and  order  of  this  series  of  pro- 
cesses. The  whole  arrangement  is  about  thirty  feet  long,  that  is, 
from  the  bobbin-frame  to  the  warp-beam  the  yarn  passes  along  that 
distance.  The  contents  of  all  the  eight  or  nine  hundred  bobbins  are 
collected  on  one  warp-beam,  parallel,  and  in  perfectly  regular  order. 
The  yarn  leaves  the  bobbins  in  a  rough,  pliant  state,  and  in  a  few 
seconds  afterwards  reaches  the  warp-beam  stiffly  starched  and  per- 
fectly dry.  The  nine  hundred  bobbins  are  all  revolving  at  once ;  so 
are  the  rollers  ;  the  paste-brushes  have  a  brush-like  kind  of  movement 
given  to  them  ;  and  the  warp-beam  is  also  revolving.  Not  only  so,  but 
the  machine  keeps  its  own  accounts ;  for  when  a  certain  number  of 
yards  of  yarn  are  wound  on  the  beam,  the  machine  rings  a  bell,  and 
this  gives  the  foreman  an  intimation  which  perhaps  would  not^ other- 
wise be  so  correctly  given.  There  are  in  one  room  four  of  these  large 
machines,  four  of  the  warp-winding  machines,  and  three  of  those  for 
quill-winding ;  all  worked  by  shafts,  wheels,  and  bands  from  an  engine 
below. 

The  warp  being  filled  by  one  sort  of  machine,  and  the  shuttle-quills 
by  another,  we  descend  to  a  lower  room,  and  witness  the  combination  of 
the  two  sorts  of  yarn  into  cloth.  Whoever  has  been  to  the  Polytechnic 
Institution  may  have  seen  there  a  power-loom,  and  may  have  noticed 
the  mode  in  which  such  complicated  machines  work.  Forty  of  these, 
as  we  have  before  stated,  are  at  work  in  the  weaving-room  of  the 
factory,  and  may,  from  the  noise  which  they  create,  give  a  foretaste  of 
the  giant  establishments  at  Manchester.     The  machine  throws  its  own 
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shuttle,  moves  ita  own  assemblage  of  warp-threads,  drives  up  the  weft- 
threads  as  fast  as  they  are  thrown,  and  winds  the  woven  canvas  on  a 
roller.  One  woman  is  able  to  manage  two  power-looms,  to  supply 
warp  and  weft,  mend  broken  threads,  and  remove  the  finished  ma- 
terial. 

Besides  the  power-looms,  there  are  in  the  factory  a  considerable 
number  of  hand-looms  also  at  work.  The  semi -scientific  exhibitions 
in  London  have  made  these  as  well  as  the  power-loom  tolerably  well 
known;  and  many  a  person  has  probably  been  surprised  at  the  patience 
with  which  a  man  can  sit  for  hours  at  a  time  throwing  a  shuttle  alter- 
nately with  his  right  hand  and  his  left,  moving  a  suspended  bar  alter- 
nately to  and  from  him,  and  treading  alternately  on  a  lever  with  one 
or  the  other  foot ;  and  many  have  perhaps  pondered  how  many  move- 
ments of  hand,  arm,  and  foot  must  he  made  before  a  shilling  can  be 
earned. 

One  more  process  and  our  sail-cloth  is  finished.  It  is  taken  to  a 
'  receiving- room,'  where,  after  the  lumps  and  irregularities  are  re- 
moved, it  is  measured  and  weighed.  In  one  part  of  the  factory  is  a 
'  calendering '  machine,  through  which  all  the  canvas  then  passes. 
This  machine  consists  mainly  of  one  iron  and  two  wooden  rollers, 
which  are  made  to  approximate  more  or  less  closely  together,  accord- 
ing to  the  pressure  intended  to  be  given.  The  canvas  is  drawn  be- 
tween these  rollers,  and  comes  out  flat,  smooth,  dense,  and  slightly 
glossed  at  the  surface.  It  is  then  made  up  into  compact  parcels, 
called  *  bolts,'  in  which  form  it  passes  into  the  hands  of  the  sailmaker. 
Sails  are  made  at  this  factory,  but  for  the  most  part  the  material  leaves 
the  establishment  in  the  form  of  bolts,  stamped  and  numbered. 

This  rough  outline  may  perhaps  have  given  a  general  idea  of  these 
two  branches  of  manufacture;  partially  connected  in  some  of  their 
earlier  stages,  and  closely  connected  in  respect  of  their  united  import- 
ance, to  shipping. 


536 


XXin.— A  DAY  AT  A  COPPER  AND  LEAD  FACTORY. 


Among  the  three  or  four  public  thoroughfares  leading  from  Holborn 
to  Fleet  Street,  is  one  wherein  the  "  clinking  of  hammers  "  may  be 
heard  at  all  hours  of  the  day,  and  frequently  of  the  night  too.  The 
labours  of  the  "  Coppersmith  "  are  in  no  part  of  London  exhibited  on 
a  more  extensive  scale  than  in  Shoe  Lane,  the  thoroughfare  here  al- 
luded to,  in  which  are  many  factories  for  articles  of  copper,  and  also 
of  brass,  lead,  tin,  and  other  metals.  To  one  of  these  factories,  viz., 
that  of  Messrs.  £.  and  W.  Pontifex  and  Wood,  we  shall  direct  our  at- 
tention in  the  present  article. 

We  may  here  offer  a  word  of  remark  on  the  mode  in  which'many 
of  the  manufactures  in  metal  are  conducted.  All  the  iron,  the  copper, 
the  lead,  the  tin,  of  which  such  innumerable  articles  are  manufac- 
tured in  London,  come  to  the  metropolis  in  a  more  or  less  prepared 
state.  The  iron,  for  example,  is  brought  into  the  state  of '  cast-iron ' 
or  '  pig-iron  '  or  '  bar-iron,'  at  the  iron-works  in  Wales,  Scotland,  or 
the  Midland  Counties,  and  is  re-cast  or  re-forged  on  a  smaller  scale  in 
London.  So  likewise  the  copper,  the  tin,  and  the  lead  are  brought  into  a 
purified  state  at  the  smelting-works  in  the  country,  and  converted  into 
the  various  forms  at  the  London  establishments.  It  therefore  often 
happens  that  the  routine  of  operations  necessary  for  one  kind  of  metal 
so  nearly  resembles  that  required  for  another,  as  to  lead  to  the  com- 
bination of  both  under  one  establishment.  This  is  the  case  at  the 
factory  to  which  our  attention  will  be  here  directed,  and  indeed  the 
combination  of  trades  is  here  so  considerable  that  a  further  expla- 
nation is  necessary.  The  operations  of  the  firm  embrace  the  en- 
tire arrangements  connected  with  the  *  fitting-up  '  of  sugar-refineries, 
distilleries,  and  breweries,  in  all  of  which  copper  utensils  are  used 
on  an  extensive  scale ;  and  the  iron  and  other  metal  work  required  is 
also  finished  and  adjusted  at  the  establishment  The  wooden  vessels 
called  '  backs '  and  '  vats,'  used  in  these  three  branches  of  manufac- 
ture, are  likewise  made  here,  as  are  also  lead-pipes  and  sheet-lead. 
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The  various  trades,  therefore,  of  '  copper-smiths,'  '  brass-founders,' 
'engine-makers,'  'lead-manufacturers,*  'back  and  vat  makers,'  and 
several  others,  are  all  combined  by  this  firm. 

Under  these  circumstances,  a  detailed  account  of  all  the  operations 
would  be  wholly  beyond  our  range  in  this  article  :  we  shall  therefore 
only  give  a  general  description  of  the  factory  and  its  internal  economy, 
together  with  the  operations  of  the  copper,  lead,  and  mixed-metal  ma- 
nufacture. 

On  proceeding  from  Holborn  to  Farringdon  Market,  through  the 
narrow  crooked  thoroughfare  of  Shoe  Lane,  we  come  to  an  open  ware- 
house, on  the  outside  of  which  are  generally  cranes,  and  porters  em- 
ployed in  loading  waggons  with  various  manufactured  articles  of  lead 
or  copper.  Into  this  warehouse,  which  immediately  adjoins  the  north- 
ern side  of  the  market,  we  enter,  and  see  around  us  a  mixed  assemblage 
of  rolls  of  lead,  coils  of  pipe,  cog-wheels,  parts  of  machinery,  and  other 
articles  of  metal.  Before  analyzing  the  dark,  the  dirty,  the  busy,  the 
noisy  scene  which  the  ground-floor  of  the  factory  presents,  we  will 
descend  a  flight  of  iron  steps  leading  therefrom,  and  grope  our  way 
through  a  series  of  underground  vaults.  These  vaults  are  used  prin- 
cipally as  store-rooms  for  metal  in  the  crude  and  the  partially- manu- 
factured state,  and  exhibit  evidences  of  a  very  complete  system  of  ar- 
rangement. In  one  department  are  the  '  pigs  of  lead,'  just  as  they  were 
received  from  the  smelters;  in  another  are  'blocks  '  of  tin,  ready  to 
be  melted  and  worked ;  in  other  departments  are  all  the  various  pieces 
and  parts  for  pumps,  engines,  machines,  &c,  either  cast  in  the  foundry 
on  the  premises,  or  brought  from  foundries  in  the  iron  districts.  Every 
room  or  vault  is  surrounded  by  shelves  or  drawers,  every  shelf  is 
marked,  and  every  piece  of  metal,  even  to  the  smallest  screw  or  nut, 
deposited  in  its  proper  compartment,  and  registered  in  a  book.  The 
superintendent  of  this  department,  who  conducts  his  operations  by 
lamp-light,  receives  from  the  founders  these  multifarious  pieces,  and 
delivers  them  to  the  foremen  of  the  works  upstairs  when  wanted  for 
manufacturing  purposes.  Many  hundred  tons  of  metal,  comprising 
iron,  copper,  brass,  gun-metal,  tin,  and  lead,  are  here  deposited. 

In  these  cellars,  too,  is  situated  the  opening  of  a  very  deep  Artesian 
well,  bored  a  few  years  ago  for  the  use  of  the  factory.  It  is  excavated 
to  about  the  depth  of  one  hundred  feet,  and  then  bored  to  the  extent 
of  another  hundred ;  and  is  worked  by  the  steam-engine  employed  for 
various  other  operations  upstairs.     Those  who  are  acquainted  with. 
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the  principles  governing  the  action  of  pumps  and  wells  arc  well 
aware  that,  probably  on  account  of  underground  communications 
through  porous  strata,  the  well  of  one  factory  is  often  seriously  influ- 
enced by  the  sinking  of  another  several  hundred  yards  distant  from  it. 
Such  is  frequently  the  case  at  some  of  the  great  breweries ;  and  such 
is  the  case  at  this  factory  on  Saturdays,  supposed  to  be  owing  to  the 
extensive  working,  on  that  day,  of  the  steam-presses  for  some  of  the 
Sunday  newspapers  in  and  near  Fleet  Street. 

The  factory,  being  situated  on  the  western  bank  of  the  once-famed 
'  River  Fleet,*  is  twenty  feet  lower  at  the  eastern  than  at  the  western  ex- 
tremity ;  and  such  is  the  loose  and  porous  nature  of  the  soil,  once  the 
bank  of  the  stream,  that  very  deep  and  extensive  foundations  have  had 
to  be  made  for  the  furnaces,  casting-table,  and  other  heavy  machinery 
on  the  principal  floor.  In  excavating  the  ground  for  forming  these 
foundations,  a  fact  was  ascertained,  which,  as  far  as  we  arc  aware,  baa 
never  been  indicated  by  any  other  circumstance — viz.,  the  probable 
former  existence  of  *  tanneries '  at  or  near  this  spot :  large  tan-pits 
filled  with  horns  were  found,  having  probably  been  formed  on  the  bank 
near  '  Old  Bourne  Bridge,'  where  the  *  Old  Bourne,'  (Holborn)  flowed 
into  the  Fleet  That  the  water  of  the  latter  stream  was  at  one  time 
plentiful  and  pure  enough  for  the  purposes  of  tanning  cannot  be  doubted. 
Whether  or  not  the  name  of  *  Shoe  Lane  '  owed  its  origin  to  the  former 
location  of  the  leather  manufacture  in  or  near  it,  is  a  question  for  the 
antiquarian  topographer  to  decide. 

From  the  lower  vaults  and  warehouses  we  ascend  to  the  main  floor 
of  the  factory,  extending  to  a  depth  of  a  hundred  and  fifty  or  two 
hundred  feet  from  west  to  east.  The  northern  portion  of  this  range  is 
principally  occupied  hy  the  mechanism  connected  with  the  lead  manu- 
facture; while  the  southern  relates  more  particularly  to  the  manufac- 
ture of  copper.  On  one  side  we  see  a  large  furnace,  wherein  five  or 
six  tons  of  lead  ore  being  melted  at  once  :  near  it  is  the  square  trough 
into  which  the  melted  metal  is  poured  to  form  large  and  thick  mosses 
of  lead:  adjacent  to  this  is  a  powerful  crane  for  hauling  up  the  lead 
and  passing  it  on  to  a  system  of  rollers ;  and  still  farther  on  is  the 
apparatus  (to  be  described  in  a  future  page)  for  working  the  lead 
into  thin  sheets. 

At  another  part  of  the  range,  hut  included  in  what  is  termed  the 
'  lead- foundry,*  are  two  smaller  furnaces,  for  melting  the  lead  and 
tin  for  forming  pipes  and  tubes;    and  in  another  are  the  arrange- 
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toenta  whereby  the  pipes,  thus  coat,  ore  elongated  and  made  ready  for 

From  this  department  we  cross  over  to  that  devoted  to  the  coppe  r- 
manufacture ;  and  here  such  is  the  din  and  clatter,  that  a  stranger  finds 
it  no  easy  matter  to  collect  his  ideas  and  see  what  is  going  forward. 
Men  wielding  large  hammers  are  on  every  side  fashioning  vessels  and 
articles  of  copper :  here  a  sugar-pan,  there  a  sugar-filtering  cylinder, 
in  one  place  a  boiler,  in  another  a  copper,  in  a  third  a  still,  in  a  fourth 
a  worm.  The  metal  being  very  sonorous,  and  being  held  on  an  iron 
anvil  while  struck  by  an  iron  hammer,  yields  sounds  much  more  strong 
than  musical.  On  one  aide  are  forges  for  heating  the  metal  necessary 
for  soldering,  or,  as  it  is  more  generally  termed, '  brazing,'  such  arti- 
cles of  copper  as  cannot  be  joined  by  rivets ;  and  here  and  there  are 
small,  open,  temporary  forges,  employed  for  annealing  the  copper  dur- 
ing the  progress  of  the  manufacture.  Some  of  the  huge  vessels  seen 
in  this  part  of  the  building  exemplify  in  a  striking  degree  the  modem 
improvements  in  the  mode  of  conducting  the  sugar-refinery,  for  which 
the  vessels  are  intended:  this  is  especially  exemplified  by  the  large 
clarifying  cylinders  now  occasionally  used  in  a  certain  stage  of  the 
sugar-manufacture,  some  of  which  axe  sixteen  feet  in  height.  Our 
frontispiece  represents  a  part  of  the  busy  assemblage  presented  in  this 
'  copper-shop ;'  most  of  the  vessels  seen  being  connected  in  some  way 
or  other  with  the  sugar-refinery,  but  others  pertaining  to  the  distilling 
or  brewing.  The  lofty  cylinders  here  seen,  as  well  as  other  parts  of 
the  copper  apparatus,  were  for  an  extensive  sugar-refinery,  which,  at  the 
period  of  our  visit,  was  being  constructed  by  the  firm  at  St.  Peters- 
burg. This  may  illustrate  one  of  the  peculiar  manufacturing  features 
of  the  present  day  ;  where  English  firms  not  only  fit  up  our  home 
manufactories,  but  also  undertake  the  construction  and  arrangement 
of  factories  in  almost  every  country  on  the  globe.  In  the  present  case, 
for  example,  the  firm  whose  factory  we  are  here  describing  had  under- 
taken the  entire  manufacturing  arrangements  for  fitting  up  a  new 
sugar-refinery  in  Russia.  The  plan  bad  been  furnished  for  the  guidance 
of  the  Russian  builders,  while  the  machinery  was  being  made  here. 
There  were  ten  of  these  enormous  copper-cylinders,  six  'blow-up*  cis- 
terns, also  of  copper,  six  copper  filtering-vessels  of  a  peculiar  construc- 
tion, vacuum-pane,  coolers,  cisterns,  moulds,  and  all  the  varied  appara- 
tus for  a  sugar-refinery.  The  mechanism  and  vessels,  when  completed, 
were  sufficient  to  freight  a  700-ton  ship  to  St.  Petersburg. 
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In  the  ground -story  are  also  the '  foundry '  and  the '  smithery,'  which, 
like  the  parts  just  described,  require  a  solid  foundation  for  the  heavy 
furnaces,  Sic.,  contained  therein.  The  '  foundry  '  contains  all  the  ar- 
rangements for  easting  small  works  in  brass,  in  bell-metal,  in  gun- 
metal,  and  in  other  mixed  metals  of  which  Conner,  zinc,  lead,  and  tin 
are  the  component  ingredients.  The  melting-furnaces,  sunk  below  the 
level  of  the  ground,  the  sand-moulds  for  casting,  and  other  parts  of  the 
arrangements,  hear  a  considerable  resemblance  to  those  presented  in 
the  bell-foundry  noticed  in  another  page.  Here,  loo,  is  an  air-furnace, 
for  use  in  cases  where  an  intense  heat  is  required.  The  'smithery  * 
presents  the  usual  assemblage  of  forges,  anvils,  and  other  apparatus 
necessary  for  the  forging  of  iron.  Nearly  all  the  wronght-iron  re- 
quired in  the  mechanism  fitted  up  at  the  factory  is  forged  in  this 
*  smithery.' 

Among  the  mecluinical  arrangements  for  facilitating  the  removal  of 
heavy  goods  from  one  part  of  the  factory  to  another,  we  noticed  an 
ingenious  railway  fised  near  As  ceiiinij  or  roof,  whereby  boilers,  cop- 
pers, stills,  engines,  &c,  suspended  from  a  wheeled  carriage  or  frame, 
could  be  easily  moved  along  above  the  head  of  the  workmen  without 
disturbing  the  manufacturing  arrangements  beneath.  This  contrivance 
arose  out  of  the  necessity  for  economizing  space,  but  we  are  inclined 
to  think  that  it  might  he  advantageously  employed  under  many  other 
circumstances  in  large  factories. 

Let  us  now  pass  upwards  from  the  ground-floor,  and  glance  through 
the  upper  ranges  of  shops.  The  front  portion  of  the  first  floor  is 
occupied  chiefly  as  a  warehouse  for  finished  goods  in  copper,  gun- 
metal,  lead,  &c.  Here,  too,  are  the  various  offices  and  counting-houses, 
and  also  a  room  appropriated  to  the  draughtsmen.  In  the  fitting-up 
of  large  factories,  such  as  sugar-refineries  and  distilleries,  there  are,  as 
may  he  supposed,  many  drawings  of  plans,  sections,  elevations, 
diagrams,  4c.,  necessary  not  only  for  making  a  contract  and  showing 
the  proposed  action  of  the  whole  machinery,  but  as  working  drawings 
for  the  guidance  of  the  workmen.  The  preparation  of  such  drawings 
is  effected  in  the  office  here  alluded  to,  where  labelled  drawers  arc 
devoted  to  the  reception  of  different  classes  of  drawings. 

Behind  the  ware-rnmns  and  offices  extends  a  long  apartment, 
having  windows  all  along  both  sides,  and  benches  immediately  beneath 
them :  this  busily- occupied  room  is  the  '  brazier's  shop.'  The 
'pattern-room'   is  another  of  those  which  exhibit  the  advantagea 
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of  systematic  arrangement  in  a  large  factory.  This  room  is  fitted  up 
with  cases,  shelves,  and  boxes,  filled  with  patterns  in  wood,  clay  ox 
metal,  of  the  various  pieces  required  to  be  cast  in  the  foundry  below. 
Every  pattern,  large  and  small,  is  numbered  or  ticketed,  so  as  to  be 
readil y  found  when  wanted.  To  let  everything  "have  its  place  and 
be  in  its  place,"  is  the  simple  but  valuable  principle  on  which  alone 
the  operations  of  such  establishments  as  these  can  be  kept  free  from 
confusion. 

Above  the  floor  just  visited  is  a  warehouse  for  unfinished  or  partially 
manufactured  goods ;  and  a  long  shop  for  the  '  back  and  vat  makers.* 
If  we  were  to  speak  of  '  cisterns  and  tubs  '  we  should  convey  a  much 
more  definite  idea  to  the  minds  of  general  readers,  than  by  using  the 
technical  names  '  backs  and  vats ;'  but  the  truth  is  that  each  large 
branch  of  manufacture  has  almost  a  language  of  its  own,  the  workmen 
seeming  to  delight  in  having  a  phraseology  unintelligible  to  others. 
Thus,  the  brewer's  '  liquor-back '  is  to  all  intents  and  purposes  a 
'  water-cistern ;'  yet  not  only  are  the  two  words  '  water  '  and  '  cistern  * 
not  used  in  a  brewery,  but  in  some  breweries  a  line  is  imposed,  and 
insisted  on  by  the  men,  on  those  who  may  happen  to  use  the  plain 
English  words.  We  make  this  remark  here  as  the  best  mode  of  ex- 
plaining that  a  '  back '  is  the  technical  name  for  large  wooden  cisterns 
or  vessels  employed  in  distilling  and  similar  operations;  and  that  a 
'vat'  is  a  tall  wooden  tub  or  open  cask.  The  manufacture,  which 
to  a  small  extent  is  carried  on  in  this  range  of  shops,  is  a  superior  kind 
of  cooperage. 

The  remaining  workshops  of  the  factory  are  occupied  by  mill- 
wrights, machine-makers,  pump-makers,  and  others  employed  in  fitting 
up  and  putting  together  the  various  pieces  of  metal  which,  after  being 
cast  and  forged  elsewhere,  are  employed  for  the  construction  of 
machines  and  other  apparatus.  To  enumerate  all  these  various 
machines  would  be  here  both  impracticable  and  unnecessary  ;  they  are 
of  all  degrees  of  complexity,  from  a  water-cock  to  a  steam-engine,  and 
of  various  kind  of  metal.  But  wc  may  observe  that  one  of  these  work- 
shops extends  a  hundred  and  fifty  feet  in  length ;  and  along  the  entire 
extent  of  the  room,  just  below  the  ceiling,  and  midway  between  the 
sides,  is  a  roller  or  hollow  cylinder,  kept  in  rotation  by  a  connecting 
band  from  the  steam-engine  beneath  :  this,  as  a  source  of  power,  sets 
in  motion  a  large  number  of  lathes,  drilling-machines,  screw-cutting 
machines,  Ac.,  placed  beneath.     In  this  room  all  articles  of  brass,  gun- 
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metal,  Ac,  which  have  been  cast  in  the  foundry  beneath,  are  turned, 

■rid  finished. 

The  buildings  which  we  hiive  now  glanced  through  are  bounded 
through  their  whole  extent  on  the  south  by  Farringdon  Market,  and 
extend  eastward  to  the  rear  of  the  houses  in  Farringdon  Street.  So 
completely  is  the  factory  hemmed  in  hy  buildings,  that  nothing  can  be 
seen  of  it  externally  except  from  Shoe  Lane.  That  the  whole  of  the 
stories  or  floors  comprising  the  building  fur  black  and  dirty  may  well 
be  supposed  ;  but  it  would  not  be  equally  correct  to  suppose  that  this 
dirt  is  valueless.  Every  morning  Beveral  persons  are  employed  to 
sweep  all  the  floors,  and  to  collect  the  dirt,  filings,  dross,  scraps  of 
metal,  &c.  into  a  heap;  and  this  heap  is  at  stated  intervals  sub. 
jected  to  processes  whereby  every  particle  of  metal  is  saved.  The 
dross  which  arises  during  the  melting  of  '  pigs '  of  lead,  known  as 
'  lead-ashes,"  the  clippings,  the  crust  which  collects  round  the  melling- 
pots,  and  waste  pieces  of  various  kind?,  whether  copper,  brass,  lead,  or 
tin,  are  thrown  on  the  floor  during  the  daily  operations  ;  and  to  pre- 
vent the  loss  of  the  metal  contained  in  this  assemblage  is  an  object  of 
tome  solicitude.  In  the  first  place,  all  the  larger  pieces  of  metal  are 
separated  ;  the  smaller  are  passed  beneath  a  rolling-mill ;  and  are  then 
placed  in  a  revolving  washing-machine,  to  be  separated  as  much  as  pos- 
sible from  the  dirt.  The  pieces  of  metal  which  are  too  fine  to  be 
picked  out  from  the  heap  of  dirt  by  hand  are  washed  well  in  water, 
being  held  in  sieves  moved  in  such  a  manner  as  to  allow  all  the  dirt  to 
be  washed  away  from  the  small  particles  of  metal :  this  is  effected  by 
men  called  in  the  factory  '  dirt- washers,'  who  have  acquired  great 
dexterity  in  the  management  of  the  sieve.  Lastly,  the  regained  metal 
is  exposed  to  the  fierce  heat  of  an  air-furnace,  whereby  it  is  melted 
into  a  uniform  state ;  and  in  this  state  it  is  useful  for  mixing  with  new 
copper,  to  form  a  compound  metal  for  various  purposes.  Many  tons 
of  valuable  metal  are  thus  annually  recovered  from  the  otherwise  use- 
less dirt  of  the  factory.  On  several  occasions  the  quantity  has 
amounted  to  thirty  tons  per  annum,  which  at  seven  pence  per  pound 
(its  estimated  value)  gives  a  sum  of  no  mean  amount,  as  the  value  of 
the  metal  regained. 

We  will  now  endeavour  to  follow  the  routine  of  some  of  the  pro- 
cesses glanced  at  in  the  preceding  paragraphs;  explaining,  as  we  pro- 
ceed, the  nature  of  some  of  the  very  effective  machines  brought  into 
requisition.     Perhaps  it  may  be  well  to  speak  first  of  the 
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h  this  will  aid  in  the  subsequent  details  relating  to  copper. 

All  brass- founders,  bell- founders,  iron- founders,  lead- manufacturers, 
and  similar  workers  in  metal,  are  desirous  of  obtaining  old  metal  to 
mix  with  new.  So  it  is  likewise  with  the  glass  manufacturers,  who 
mix  *  cullet,'  or  broken  glass,  with  the  flint  and  alkali  for  forming  new 
glass;  and  also  broken  crucibles  in  the  manufacture  of  new  ones. 
The  old  ingredient  gives  to  the  new  certain  valuable  qualities  not  pos- 
sessed by  the  latter  when  used  singly;  perhaps  because  the  old  mate- 
rial has  acquired  a  better  amalgamation,  a  more  complete  union  of  its 
parts,  whether  it  be  a  metal,  or  glass,  or  baked  earthenware.  Be  this 
as  it  may,  old  lead-pipe,  old  sheet-lead,  old  copper-sheathing  from 
ships,  old  copper-boilers,  old  bells — all  are  bought  by  the  respective 
founders,  to  be  employed  in  the  construction  of  new  articles. 

As  the  amount  of  old  material  is,  of  course,  far  beneath  the  quantity 
required,  we  have  to  speak  of  the  form  in  which  the  new  metal  is 
brought  to  the  factory.  In  the  case  of  lead,  the  new  metal  is  brought 
to  London  in  the  form  of  'pigs,'  each  of  which  is  an  oblong  mass, 
about  three  feet  long,  six  inches  wide,  and  weighing  about  one 
hundredweight  and  a  half.  As  for  the  philosophy  of  the  word  '  pig," 
applied  to  the  masses  of  lead,  we  may  remark  that  it  forms  another 
curious  instance  of  the  phraseology  alluded  to  in  a  former  paragraph. 
It  appears  that  in  the  iron-manufacture,  when  the  metal  flows  from  the 
furnace  in  which  it  has  been  reduced  from  the  ore,  it  passes  into  a 
large  trough  excavated  in  sand,  and  from  thence  into  smaller  lateral 
channels  on  each  side.  This  arrangement  has  been  suggestive  of  a 
sort  of  simile :  for  the  larger  trough  is  called  by  the  workmen  the 
'  now,'  and  the  smaller  the  '  pigs,'  who  suck  the  metal  from  the  sow : 
hence  proceeded  the  names  of '  sow-metal  *  and  *  pig-metal,'  and  hence, 
in  all  probability,  the  name  of '  pig,'  as  applied  to  the  saleable  masses 
both  of  iron  and  of  lead. 

The  two  principal  articles  into  which  lead  is  manufactured  are  sheet- 
lead  and  water-pipes — or  at  least  they  are  the  only  two  which  need  here 
be  noticed — since  the  comparatively  low  temperature  at  which  the 
metal  fuses,  and  the  ease  with  which  it  is  beaten  into  various  forms, 
enable  the  plumber  to  modify  it  in  various  ways.  The  sheet-lead  here 
spoken  of  is  that  with  which  roofs  and  terraces  are  covered  and  cisterns 
lined.     It  is  sometimes  made,  and  used  formerly  to  be  wholly  made, 
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by  pouriug  the  melted  metal  on  a  flat  surface  of  sand,  in  a  stratum 
of  any  required  thickness.  Rut  the  method  pursued  ut  the  factory 
under  notice  is  the  more  modem  one  of  rolling,  or  '  milling,"  which 
we  proceed  to  describe. 

A  furnace  is  provided,  consisting  of  n  hemispherical  melting-pot, 
four  or  five  feet  in  diameter,  and  nearly  ob  much  in  depth,  heated  by  a 
fire  beneath,  and  covered  with  an  enclosed  cap  or  chimney  reaching 
above  the  roof  of  the  building,  for  the  purpose  of  conveying  away  the 
deleterious  gases  engendered  during  the  melting  of  lead.  Into  this 
melting-pot  is  put  about  six  tons  (thirteen  thousand  pounds)  of  lead, 
new  and  old,  which  remains  there  till  thoroughly  melted.  During 
this  time  nil  the  impurities,  being  lighter  than  the  metal,  rise  to  the 
surface.  iBUMdilttlj  adjoining  the  furnace  is  a  cast-iron  frame 
called  the  '  mould,'  being  a  flat  vessel  about  six  or  seven  feet  square 
and  six  inches  deep.  The  bottom  of  this  mould  is  also  of  iron,  and 
the  melted  metal  is  allowed  to  flow  into  it,  along  a  trough  or  shoot, 
from  an  open  valve  near  the  bottom  of  the  melting-pot.  Fig.  2  re- 
presents this  operation.  The  glistening  liquid  mass  soon  flows  out,  to 
the  weight  of  ten  or  eleven  thousand  pounds,  the  dross  and  impurities 
being  for  the  most  part  left  behind  in  the  melting-pot.     As,  however, 
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some  impurities  or  oxidized  portions  enter  the  mould,  a  subsequent 
removal  becomes  necessary  ;  and  this  is  effected  by  drawing  the  edge 
of  a  board  carefully  over  the  surface  of  the  hot  and  liquid  metal,  the 
board  urging  before  it  all  the  floating  impurities,  and  leaving  a  surface 
very  silvery  and  clear. 

After  some  hours  the  mass  of  lead,  technically  called  a  '  plate,'  is 
lifted  out  of  the  mould  by  a  powerful  crane,  and  placed  upon  the 
machine  where  it  is  to  be  rolled  into  the  form  of  sheets.  This  machine 
is  very  peculiar  in  its  action.     It  consists  of  a  long  frame  or  bench, 
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about  a  yard  in  height,  seven  or  eight  feet  wide,  and  probably  seventy 
feet  in  length.  At  intervals  of  every  foot  or  two  are  transverse  rollers, 
all  placed  on  the  same  level,  so  that  a  heavy  body  may  be  rolled  from 
one  end  of  the  frame  to  the  other  with  great  facility.  About  midway 
along  the  frame  is  the  '  milling  '  or  rolling  machine,  consisting  mainly 
of  two  ponderous  rollers,  between  which  the  lead  is  passed :  these 
are  made  of  iron,  each  one  being  fifteen  or  sixteen  inches  in  diameter, 
and  having  a  weight  of  three  tons.  By  means  of  very  ingenious 
mechanism,  the  two  rollers  are  placed  at  any  required  distance  apart, 
the  one  above  the  other,  and  are  also  made  to  revolve  in  either  direc- 
tion. These  being  the  mechanical  arrangements,  the  process  of  '  mill- 
ing' proceeds  thus :— The  'plate'  of  lead  is  brought  between  the 

t3 
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rollers,  which  are  opened  so  as  only  to  receive  the  lead  hy  compressing 
it;  nnd  the  rollers  being  made  to  rotate,  the  plnte  is  drawn  in  between 
them.  Tin's  process  la  repeated  over  and  over  again  ;  the  plate  pass- 
ing first  from  right  to  left,  snd  then  from  left  to  right,  the  opening 
between  the  rollers  being  gradually  reduced  by  means  of  an  index  and 
graduated  dial-plate.  The  small  wooden  rollers  facilitate  the  motion 
of  the  elongated  lead  to  and  fro;  and  when  the  length  obtained  by  re- 
ducing the  thickness  has  become  inconveniently  great,  the  piece  is 
cut  into  two,  and  each  half  milled  in  a  similar  manner.  Thus,  the  lead 
continues  to  jtass  between  the  rollers,  to  the  number  of  seven  or  eight 
hundred  limes,  having  its  thickness  diminished  and  its  length  increased 
by  regular  degrees.  From  three  to  four  hundred  feet  in  length,  with 
a  width  of  seven  or  eight,  is  the  average  quantity  of  roofing-lead  pro- 
duced by  these  means  from  one  of  the  '  plates.'  The  lead  is  then 
coiled  up  in  a  roll,  and  in  that  form  is  sold  to  the  plumber,  who  adapts 
it  to  his  various  purposes. 

The  manufacture  of  lead-pipe,  like  that  of  sheet-lead,  combines  the 
processes  both  of  casting  and  elongating  or  '  drawing.'  Whatever  be 
the  required  diameter  and  thickness  of  the  pipe,  it  ia  first  cast  in  a 
short  piece  of  great  thickness,  and  then  elongated,  by  which  the  thick- 
ness becomes  reduced.  The  diameter  of  the  cast  piece  is,  internally, 
the  same  as  that  of  the  required  pipe,  the  external  diameter  being  that 
which  undergoes  reduction.  The  first  process  is  therefore  to  cost  the 
short  pieces  of  pipe,  which  is 
effected  in  moulds  similar  io  that 
represented  in  Fig.  4.  These 
moulds  measure  from  two  to  four 
feet  in  height,  and  are  fitted  for 
casting  pipe  whose  diameter  va: 
externally  from  two  to  six  inches,  i 
and  internally  from  half  an  inch  , 
to  four  inches.  The  mould  consists 
of  two  semi-cylindrical  halves, 
which  on  being  brought  together 
from  the  external  contour  of  the 
pipe;  while  a  spindle  or  steel  core, 
running  down  the  centre  of  the 

hollow  cavity,   regulates   the  in-  M<-niii  Cm  rating  Laa-i>i[»-— Fig- 4. 

tcrnal  diameter  of  the  pipe. 


A  DAY  AT  A  COPPER  AND  LBAD  FACTORY.  US 

A  email  melting-furnace  is  appropriated 
for  the  pipe-casting,  the  lead  being  care- 
fully skimmed  from  dross  while  melting ; 
and  when  the  fusion  is  complete,  the 
melted  metal  is  poured  into  the  mould, 
the  upper  end  of  which  is  open  and  the 
lower  end  closed.  The  quantity  of  lead 
required  for  each  mould  varies  from  about 
twenty-four  to  two  hundred  pounds,  ac- 
cording to  the  thickness  of  the  pipe.  The 
metal  being  solidified  and  sufficiently  cool 
for  handling,  the  two  halves  of  the  mould 
are  drawn  asunder  and  the  lead  removed; 
the  technical  name  of  the  '  plug '  being 
applied  to  the  short  thick  piece  of  pipe 
thus  produced. 

Next  ensues  the  very  singular  method 
whereby  the  '  plug  '  is  elongated  to  the  re- 
quired dimensions.  The '  drawing -bench,' 
represented  in  part  in  Fig.  5,  is  a  frame 
about  thirty  feet  long  and  three  in  height, 
having  in  the  middle  of  its  length  mecha- 
nism for  producing  the  elongation.  An 
endless  chain  is  kept  in  constant  motion 
round  two  wheels  or  rollers,  one  near  the 
end  and  the  other  near  the  middle  of  the 
draw-bench ;  insomuch  that  a  book  or  a 
clasp  connected  with  one  of  the  links 
would  be  forcibly  drawn  along  the  bench. 
A  mandril,  or  steel  rod,  corresponding  in 
•ize  with  the  internal  diameter  of  the  pipe, 
is  inserted  into  one  of  the  short  pipe*  or 
'plugs,'  and  then  so  connected  with  the 
endless  chain  as  to  be  drawn  along  the 
bench ;  but,  in  its  progress,  the  pipe  has 
to  pass  through  a  hole  in  a  steel-plate,  or 
die,  rather  smaller  than  the  diameter  of 
the  lead  itself,  by  which  its  external  dia- 
meter becomes  somewhat  reduced  and  its 
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length  Increased.  Again  and  again  is  the  pipe,  with  its  contained 
mandril,  drawn  along  the  frame;  the  die  being  exchanged  after  each 
drawing,  and  replaced  by  one  of  smaller  diameter.  In  producing  a 
two-inch  pipe  no  fewer  tlian  sixteen  dies  are  employed,  the  diameter* 
of  which  descend  in  a  regular  series.  The  hole  through  the  die  is 
conical,  that  is,  larger  on  one  side  of  the  die  than  on  the  other ;  and 
the  lead  enters  the  hole  at  the  widest  part,  whereby  a  process  of  com- 
pression is  undergone  :  but  at  a  certain  point  in  the  operations  a  '  cut- 
ling-die  '  is  introduced,  that  is,  one  wherein  the  lead  is  at  once  exposed 
to  a  cut  ting- edge,  the  result  of  which  is,  that  a  thin  film  is  cut  or 
scraped  from  the  whole  surface  of  the  pipe.  By  the  time  that  all  this 
routine  is  undergone  the  metal  has  become  more  dense  and  compact, 
the  temperature  so  high  as  scarcely  to  be  bearable  by  the  hand,  the 
length  greatly  increased,  and  the  external  diameter  proportionably 
diminished.  After  this  the  elongated  pipe  is  removed  from  the  mandril, 
and  is  then  ready  for  dispjsal  to  the  plumber. 

Let  us  now  turn  our  attention  to  those  operations  which  exhibit  the 
chief  features  of  the 

COPPER   MANUFACTURE. 

So  far  as  regards  the  factory  under  our  notice,  copper  is  a  more  im- 
portant inetal  than  lead  :  but  we  have  given  precedence  to  the  latter 
simply  as  a  matter  of  convenience,  because  many  of  the  early  processes 
in  the  copper  manufacture  may  be  more  readily  understood  by  com- 
paring them  with  those  in  lead. 

When  we  find  that  all  copper  vessels,  and  indeed  almost  all  the  more 
important  articles  made  of  copper  alone,  are  formed  from  sheet-copper, 
it  may  naturally  be  asked  how  these  sheets  are  produced,  and  whether 
or  not  they  are  made  at  the  .London  factories.  To  answer  these  ques- 
tions we  must  point  out  the  difference  between  the  operations  of  the 
copper-miner,  the  copper-smelter,  the  copper-mill  owner,  and  the 
copper-smith.  The  copper- miners,  principally  at  the  very  western  ex- 
tremity of  Cornwall,  extract  the  ore  from  the  metalliferous  veins 
underground,  bring  it  to  the  surface,  and  subject  it  to  a  slight  prepa- 
ratory process.  The  copper-smelters  then  purchase  the  ore  in  this 
slate,  and  take  it  to  the  smelting-works,  most  of  which  are  near 
Swansea  in  Wales,  and  there,  by  exposure  to  powerful  furnaces,  ser- 
rate the  copper  from  the  other  metallic  and  earthy  substances  with 
which  it  was  combined.  The  form  into  which  the  copper  is  brought 
by  the  smelters  ia  that  of  square  pieces  called   'tiles,'  measuring   nine 
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or  ten  inches  square  and  an  inch  in  thickness ;  and  '  cakes '  of  a  some- 
what larger  size.  These  *  tiles '  and  '  cakes '  of  copper  then  pass  to 
the  copper-mill,  of  which  there  are  many  in  various  parts  of  England, 
those  nearest  the  metropolis  being  probably  those  on  the  river  Wan- 
die,  near  Mitcham,  Merton,  and  Wandsworth.  Here  the  copper  is 
re-melted,  and  cast  into  various  convenient  forms,  afterwards  to  be 
passed  between  rollers,  if  sheet-copper  be  required.  Whatever  may 
be  the  particular  manufacturing  arrangements  involved,  the  mode 
of  casting  and  of  rolling  or  milling  may  be  sufficiently  conceived  from 
the  details  before  given  respecting  lead.  Not  only  is  the  copper  con- 
verted into  sheets  at  the  copper-mill,  but  many  of  the  large  pieces, 
employed  for  sugar-pans  and  other  large  vessels,  receive  their  first 
rude  form  there  also,  certain  facilities  being  possessed  for  that  pur- 
pose. Lastly  come  the  labours  of  the  copper-smith,  who  works  up 
the  rudely-shaped  pieces  into  all  the  various  forms  required  by  the 
sugar-refiner,  the  distiller,  the  brewer,  and  other  manufacturers. 

The  vessel  called  a  'sugar- pan*  may  be  taken  as  a  convenient 
means  of  illustrating  the  operations  of  the  copper-manufacture.  One  of 
these  is  represented  in  a  former  page,  in  connexion  with  the  account  of 
sugar-refinery.  It  consists  of  a  domed  vessel,  curved  and  enclosed  both 
at  top  and  bottom,  having  several  apertures  for  valves,  gauges,  &c.  &c, 
and  a  coil  of  copper-pipe  within.  The  top  and  bottom,  the  one  convex 
upwards  and  the  other  convex  downwards,  are  each  formed  of  one 
piece,  which  receives  its  curvature  by  a  very  remarkable  process.  The 
copper  is  in  the  first  place  cast  into  a  form  resembling  that  of  a  double- 
convex  lens  or  c  off-sight '  spectacle-glass,  thickest  in  the  middle,  and 
diminishing  gradually  towards  the  edges.  This  lens  is  then  subjected 
to  the  powerful  blows  of  a  tilt-hammer,  directed  more  continuously 
near  the  centre  than  near  the  edges.  A  little  consideration  will  show 
that  this  hammering,  while  it  reduces  the  thickness  of  the  copper, 
must  make  it  curl  up  at  the  edges,  or  assume  a  dished  or  hollow 
form :  we  find  that  this  is  the  case  even  when  a  flat  piece  of  metal  is 
hammered  at  its  centre ;  and  still  more  does  this  result  ensue  when  an 
increased  substance  is  given  to  the  centre.  The  thickness  of  the 
centre  is  so  adjusted  as  to  afford  metal  enough  for  the  curvature  of 
the  vessel ;  and  the  hammering  is  continued  till  the  thickness  of  the 
whole  is  brought  nearly  uniform.  This  is  a  very  important  process, 
since  the  fitness  of  the  vessel  for  the  operations  of  the  sugar-refinery 
depends  on  the  soundness  and  perfection  of  the  metal.     We  saw  a 
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piece  <>f  copper  which  bad  been  dished  or  hollowed  in  this  way,  and 
which,  though  worth  Forty  guineas  if  sound,  was  rendered  useless  by 
a  flaw  in  the  metal. 

The  curved  piece  of  copper  just  spoken  of  receives  its  form  from 
the  tilt-hammers  at  the  copper-mill,  and  then  passes  into  the  hands  of 
-.the  copper-smith  for  the  subsequent  operations.  The  top  and  the 
bottom  of  the  '  sugar- pan  '  receive  their  form  in  a  similar  way  ;  but 
many  smaller  pieces  have  to  be  added  in  order  to  complete  the  vessel. 
The  side  is  a  portion  of  a  cylinder,  made  of  sheet-copper,  and  rivetted 
m  the  edge.  One  of  the  most  noisy  operations  in  a  copper  smith's 
shop  is  the  hammering  which  the  copper  receives  in  order  to  render 
it  dense  and  firm.  The  piece  of  copper  is  supported  on  an  anvil  or 
iron  bed,  and  beaten  with  hammers  in  every  part,  whereby  the  parti- 
cles of  the  metal  are  brought  into  more  dense  and  compact  union,  and 
an  additional  degree  of  toughness  is  imparted.  The  ringing  and  clang- 
ing which  this  produces  in  a  piece  of  sheet-copper  perhaps  seven  or 
eight  feet  in  diameter  is  to  a  stranger  almost  deafening.  Hie  name 
applied  to  the  process  is  '  planishing  ;*  and  where  the  surface  of  the 
copper  is  very  large,  the  operation  has  something  of  the  picturesque 
effect  presented  by  the  anchor-smithery  ;  for  six  or  eight  men,  stand- 
ing in  a  circle  round  the  piece  of  copper,  and  each  wielding  a  heavy 
hammer,  strike  the  metal  in  succession,  every  part  of  the  surface  re- 
ceiving probably  as  many  as  ten  or  twelve  blows.  Any  one  who  ex- 
amines a  large  copper  vessel  will  see  evidences  of  this  '  planishing  ' 
process,  not  only  by  the  hammer-marks,  but  by  the  density  and  '  close 
grain  *  of  the  surface. 

An  important  part  of  the  operations  is  that  connected  by  the  rivet- 
ting  or  fastening  of  the  joints.  This  is  effected  by  making  one  edge 
overlap  the  other,  and  by  passing  a  rivet  through  them,  the  point  or 
small  end  of  the  rivet  being  afterwards  hammered  down.  Hence  arise 
three  steps  in  the  process— viz.,  the  punching  of  the  holes  for  the  re- 
ception of  the  rivets,  the  making  of  the  rivets  themselves,  and  the  pro- 
cess  of  rivetting.  The  punching-engine  consists  principally  of  a  long 
lever,  to  the  shorter  arm  of  which  is  attached  a  punch  corresponding 
to  the  size  of  the  hole  to  be  made,  and  generally  of  a  cylindrical  shape. 
The  piece  of  copper  is  brought  to  the  engine,  and  placed  between  the 
punch  and  the  support  beneath,  so  adjusted  as  to  cause  the  punch  to 
act  upon  the  exact  spot  where  the  hole  is  to  be  made.  A  pressure  of 
the  lever  causes  the  punch  to  descend  on  the  copper,  and  to  cut  out  a 
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small  circular  piece  corresponding  with  the  required  size  of  the  hole. 
The  piece  of  copper  ia  then  shifted  onward  through  a  amall  space,  and 
another  hole  similarly  made;  and  so  on  to  the  required  extent 

In  the  process  of  rivetting,  each  rivet,  which  is  made  at  the  forge, 
is  passed  into  the  hole  bored  for  its  reception,  and  the  point  or  small 
end  of  the  rivet  is  hammered  down  close  to  the  sheet-copper,  so  as  to 
clasp  it  very  tightly,  having  in  fact  a  head  or  stay  within  and  without. 
The  edge  of  the  copper  is  then  'caulked,'  that  is,  hammered  so  as  to 
bring  the  two  surfaces  of  the  joint  into  very  close  contact,  forming  a 
bond  so  intimate  a9  to  resist  the  passage  of  water,  air,  or  steam. 

Several  of  the  openings  into  a  sugar-pan,  or  indeed  into  other 
eopper  vessels  used  in  manufactures,  are  not  simply  holes  cut  in  the 
sheet-metal,  hut  have,  collars  or  edges  made  of  cast-metal,  whereby  the 
fastening  can  be  effectually  secured.  These  various  pieces — the  tech- 
nical names  for  which  need  hardly  be  given  here — are  cast  in  sand  in 
die  usual  manner,  and  are  afterwards  turned  and  finished  by  other 
means. 

The  coil  of  steam-pipe  which  occupies  the  lower  part  of  the  interior 
of  a  sugar-pan,  as  a  means  of  heating  the  sugar  to  be  contained  therein, 
involves  operations  of  a  different  kind  from  those  hitherto  described. 
This  coil  usually  consists  of  pipe  about  three  inches  in  diameter,  but 
much  thinner  than  the  same  diameter  of  lead-pipe  would  be.  In  order 
to  form  it  a  strip  of  copper  is  taken,  as  long  as  may  be  conveniently 
obtained,  and  rather  wider  than  the  circumference  of  the  intended  pipe. 
The  two  edges  of  this  strip  are  bent  upwards,  to  give  the  first  sem- 
blance of  a  curve ;  and  the  piece  is  then  passed  through  the  holes  or 
'dies'  of  the  tube-drawing  machine,  by  which  it  is  made  perfectly  cy- 
lindrical, with  one  edge  slightly  lapping  over  the  other.  The  joint 
thus  made  is  secured  by  a  process  of  soldering  or  brazing,  aided  by 
heat  in  the  usual  manner.  Soldering  or  brazing,  it  may  perhaps 
hardly  be  necessary  to  state,  depends  for  its  action  on  the  different 
temperatures  at  which  different  metals  melt  Thus,  to  join  two  pieces 
of  lead,  a  mixed  metal,  or  *  solder,'  is  employed  which  melts  and  acts 
as  a  cement  at  a  temperature  that  will  not  injure  the  lead.  So,  in  like 
manner,  two  pieces  of  copper  are  joined  or  '  brazed '  by  using  a  mixed 
metal  partaking  of  the  nature  of  brass,  which  remains  fluid  at  a  tem- 
perature not  high  enough  to  injure  the  copper.  A  small  forge  or 
brazing- furnace  is  employed  to  heat  the  metals,  and  borax  is  employed 
to  facilitate  the  fusion  of  the  brass. 
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Thus  far  the  operations  for  making  a  copper-pipe  ore  apparently 
simple :  hut  the  mode  of  bringing  the  straight  pipe  into  the  form  of  a 
coil  is  very  curious.  Any  attempt  to  bend  a  pipe  in  this  manner,  so 
long  as  tbe  metal  is  thin  and  the  pipe  empty,  would  he  accompanied 
by  the  distortion  of  the  sectional  area  of  the  pipe,  originally  circular, 
and  perhaps  by  fracture.  To  obviate  this,  therefore,  the  interior  ca- 
vity of  the  pipe  is  entirely  filled  up,  either  with  lead,  or  with  some 
composition  which  will  melt  and  flow  at  a  temperature  not  likely  to 
injure  copper.  This  being  effected,  the  pipe  becomes  solid,  and  may 
then  be  bent  without  disturbing  its  shape,  by  the  application  of  suffi- 
cient power.  By  a  rimjrifl  miu-hiiic,  downward  pressure  is  exerted  on 
the  pipe  at  one  part,  while  upward  pressure  is  exerted  on  the  adjoin- 
ing parts,  whereby  the  pipe  is  gradually  cuiled  mund  into  a  form  nearly 
resembling  that  of  a  common  t*a-sauccr,  fitted  to  lie  in  the  bottom  of 
the  sugar-pan.  By  the  application  of  beat  on  a  temporary  stove  be- 
neath, the  interior  composition  is  melted  out,  and  the  vacancy  restored. 
The  strength  of  the  tube  is  tested  by  exposure  to  steam  of  high  pres- 
sure for  several  days ;  various  minor  adjustments  are  effected ;  and  the 
coil  is  inserted  in  the  sugar-pan. 

Nearly  all  the  vessels  manufactured  by  the  copper-smith  are  pro- 
duced by  various  modifications  of  tbe  processes  here  noticed.  Cutting, 
hammering,  ri vetting,  planishing,  brazing — these  are  the  principal  ope- 
rations performed.  If  we  were  to  select  any  other  article,  and  trace 
it  through  the  successive  processes,  we  should  find  it,  so  far  as  mere 
description  goes,  little  else  than  a  repetition  of  the  above  details. 
There  are,  however,  some  exceptions  to  this  statement,  which  we  may 
here  notice. 

In  the  process  of  hammering  the  plates  or  large  surfaces  of  copper 
the  hammered  surface  becomes  hardened ;  and  to  remedy  this,  the 
copper  is  exposed  to  a  strong  heat  for  a  certain  time,  and  then  plunged 
into  water,  by  which  an  oxide  is  removed  and  the  copper  softened.  For 
large  sheets,  this  process  of  annealing  is  effected  on  a  flat  stove  about 
three  feet  from  the  ground,  the  stove  being  covered  with  burning 
fuel,  and  the  copper  laid  thereon.  A  cistern  of  water  is  kept  beneath 
the  floor  of  the  shop,  near  the  stove,  into  which  the  heated  copper  is 
suddenly  plunged,  as  a  means  of  removing  the  external  oxide.  For 
smaller  pieces  temporary  stoves  or  fires  are  adjusted  in  any  convenient 
part  of  the  shop,  a  draught  being  ingeniously  supplied  by  a  current  of 
air  forced  through  a  flexible  tube  by  the  action  of  the  steam-engine. 
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This  process  of  annealing  is  not  effected  in  connection  with  the  'plan- 
ishing,' but  with  that  hammering  whereby  the  shape  of  a  curved  piece 
of  copper  is  produced.  Let  us  suppose,  for  instance,  that  a  hemisphe- 
rical copper  cup,  a  foot  in  diameter,  is  to  be  produced.  A  circular 
piece  of  copper,  considerably  more  than  a  foot  in  diameter,  is  selected, 
laid  on  a  sort  of  small  convex  anvil  and  hammered  in  such  a  manner  as 
to  make  the  upper  surface  gradually  convex.  This  is  effected  by  a  pe- 
culiar action  of  the  hammer,  whereby  the  metal  is  as  it  were  driven 
from  the  centre  towards  the  circumference,  and  gradually  curled  or 
turned  up.  But  it  happens  that,  after  a  certain  amount  of  hammering, 
the  copper  becomes  so  hard  as  to  be  in  danger  of  fracture ;  and  it  is  to 
remove  this  hardness  that  the  '  annealing '  is  effected.  In  one  of  the 
■hops  of  the  factory  is  an  ingenious  machine  for  producing  the  curva- 
ture of  a  piece  of  copper,  in  which  the  copper  is  worked  to  and  fro 
between  two  small  wheels  or  rollers,  placed  in  more  or  less  close  ap- 
proximation, according  to  the  pressure  required. 

The  manufacture  of  copper-plates  for  engravers,  one  of  the  depart- 
ments carried  on  within  this  building,  will  illustrate  the  means 
adopted  for  producing  a  level  and  brilliant  polished  surface  of  cop- 
per. The  copper  is,  in  the  first  instance,  cut  to  the  required  size 
from  a  plate  of  the  best  and  soundest  quality ;  and  is  then  scraped 
all  over  with  a  steel  instrument  to  remove  any  slight  defects  that 
may  exist  at  the  surface.  The  workman  occasionally  holds  a  piece 
of  oiled  paper  between  the  window  and  the  plate,  whereby  a  peculiar 
light  falls  on  the  latter,  calculated  to  render  the  minutest  flaws  or  de- 
fects visible.  When  scraped  sufficiently,  the  plate  is  taken  to  an  anvil 
and  well  hammered,  to  render  it  more  dense  and  also  to  flatten  it.  The 
surface  is  then  well  ground  with  a  kind  of  hard  blue  stone  wetted  with 
water;  and  finally  polished  with  fine  charcoal,  by  which  all  the  marks 
from  the  scraping,  hammering,  and  grinding  are  removed.  When  it  is 
considered  that  the  finest  lines  produced  by  the  graver  must  be  made 
perfectly  distinct  and  clearly  marked,  it  may  well  be  supposed  that 
the  surface  is  required  to  be  free  from  scratches  and  imperfections  of 
every  kind. 

Of  the  sugar-moulds,  the  clarifying- vessels,  the  stills  and  other  ves- 
sels employed  by  distillers,  the  coppers  for  brewers,  the  copper-baths, 
the  copper-boilers,  and  other  vessels  made  of  this  metal,  we  shall 
refrain  from  saying  more  here.  All  are  made  of  sheet-copper,  all  are 
hammered  and  annealed,  and  all  are  either  riveted  more  or  less  exten- 
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lively,  or  braied.     1-ct  us,  then,  say  a  few  words  in  reference  to  other 
operations  of  the  factory. 

There  are,  in  various  branches  of  manufacture,  many  email  piece*  of 
mechanism  made  of  brass  or  of  some  of  the  numerous  compound  metab 
in  which  copper  u  an  ingredient,  and  which  are  usually  cast  in  a  melted 
state  before  fund  adjustment.  For  the  production  of  such  articles  one 
department  of  this  factory  is  appropriated.  Pumps,  water-cocks, 
vbIvcs,  weights,  measures,  tubes  or  short  pipes — these  and  scores  of 
oilier  articles  are  cast  in  loam  or  sand  in  a  manner  analogous  to  that 
of  licit- founding.  The  model  or  pattern  is  made  of  different  sub- 
stances, according  to  the  form  of  the  instrument ;  and  in  those  instances 
where  an  exterior  cavity  is  to  be  formed,  there  is  an  inner  mould  or 
model  adapted  to  it.  The  metal,  whether  brass,  or  pot-metal,  or 
bell-metal,  or  gun-metal,  is  melted  in  pots  mode  of  Stourbridge  clay, 
by  means  of  pot-furnaces  placed  beneath  the  level  of  the  ground, 
and  then  poured  into  the  cavities  of  the  sand-mould. 

All  such  articles,  when  cast,  have  to  undergo 
many  processes  before  they  arc  fitted  for  use; 
and  to  this  object  some  of  the  upper  shops  of 
the  factory  arc  devoted.  The  internal  cav'ify 
of  various  pieces  of  mechanism  has  often  to  be 
brought  to  great  regularity  and  smoothness : 
this  is  effected  at  a  lathe  by  means  of  steel 
instruments.  An  internal  or  external  screw 
or  worm  has  sometimes  to  be  formed  ;  and  this 
is  likewise  effected  at  the  lathe,  of  which  there 
are  as  many  as  sixty  in  one  shop,  some  of  a 
very  elaborate  and  beautiful  kind.  Sometimes 
holes  arc  to  bo  drilled,  more  carefully  and 
regularly  than  can  be  effected  by  the  copper- 
drilling  machine  in  the  lower  shop ;  and  in 
such  case  the  elaborate  machine  represented 
in  Fig.  6  is  employed-  Then  again  parts 
which  work  into  or  upon  each  other  require  DdlUnf  HmHbs  Wg.  ft 
various  adjustments  to  make  them  work  smoothly  and  regularly ; 
and  the  outer  surfaces  of  all  are  to  be  polished  and  beautified. 
All  these  operations,  and  many  others  which  we  cannot  enumerate, 
constitute  a  bustling  scene  of  industry  in  the  upper  shops  of  the  fac- 
tory; the  lathe,  the  file,  and  various  polishing-tools  being  the  chief 
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implements  employed.     Of  the  lathes  here  alluded  to,  one  is    the 
beautiful  machine  for  cutting  screws,  represented   in   Fig.   7 :    its 
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mechanism  is  at  the  same  time  so  extensive  and  so  delicate,  that  it  will 
cut  a  screw  whose  threads  are  eight  inches  apart,  or  one  which  has  a 
hundred  threads  to  the  inch,  or  one  having  any  intermediate  number 
between  these  wide  extremes.  The  principle  of  the  machine  rests  on  the 
combination  of  two  movements — a  rotatory  motion  of  the  bar  to  be  cut 
into  a  screw,  and  a  longitudinal  motion  of  the  cutting  tool ;  and  the 
distance  between  the  threads  of  the  screw  depends  on  the  ratio  between 
the  velocities  of  these  two  movements. 

We  stated,  in  the  commencement  of  this  article,  that  our  description 
of  processes  must  be  confined  to  two  or  three  branches,  being  those 
forming  the  chief  features  of  this  establishment.  As  a  "  copper  and 
lead  factory"  we  proposed  to  notice  it;  and  this  we  have  done. 

We  have  in  general  made  a  point  of  avoiding  all  allusions  to  the 
private  economy  of  manufactories,  further  than  regards  the  processes 
carried  on  therein  ;  but  there  is  one  point  on  which  we  will  here  offer 
a  few  remarks.  It  must  be  obvious  that  where  some  hundreds  of  men 
are  employed,  some  working  by  the  day,  and  others  by  'piece-work,' 
and  where  scores  of  different  materials  are  used,  the  commercial  accounts 
of  a  factory  must  require  extreme  care  and  a  well-organized  system,  to 
prevent  the  most  inextricable  confusion.  A  merchant  who  imports 
foreign  produce  to  sell  again  at  a  profit,  has  comparatively  an  easy  task 
in  booking  his  transactions ;  but  the  manufacturer  who  makes  an  engine, 
consisting  of  many  scores  or  even  hundreds  of  parts,  some  of  one 
metal  and  some  of  another,  and  made  by  men  of  whom  some  are  paid 
by  the  day  and  others  by  the  piece,  has  a  task  of  no  mean  difficulty  in 
estimating  the  actual  cost  of  a  machine.  We  have  had  an  opportunity 
of  observing  the  system  pursued  in  the  factory  to  which  this  chapter 
relates,  and  have  been  much  struck  with  the  elaborate,  but  yet  simple, 
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■ftdfnl  of  checking  all  the  accounts.  Ever?  piece  of  copper,  bra**, 
&c.,  i*  welched  when  given  by  the  store-keeper  to  the  foremau  of  the 
works ;  every  order  lias  a  symbol  Attached  to  it,  not  only  on  the  books, 
bill  also  stamped  on  Ihe  principal  pieces  of  metal  employed  ;  the  mods 
in  which  every  hour  of  every  man's  time  has  been  employed  is  strictly 
ascertained,  in  connection  with  the  symbols  attached  to  the  respective 
order*  ;  Ah  '  time  '  of  each  workman  is  so  ascertained  and  recorded 
that  an  error  can  linrdly  occur ;  and  the  wages  and  materials  are  so 
classed  as  to  afford  ready  mean*  of  reference  at  any  subsequent  lime. 
The  detail*  of  the  system  we  of  course  cannot  enter  into  ;  but  we  may 
remark,  tliat  a  period  of  si.x  or  eight  years  is  staled  to  have  elapsed 
in  hringing  the  system,  by  gradual  stages,  to  the  degree  of  complete- 
ness necewary  for  ihe  complicated  operations  of  the  factory. 
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